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Guest Editorial 
Surviving the Flood 
Higher education institutional effec-
tiveness depends on the quality and 
delivery of their information resources. 
Traditionally, institutions have looked to 
their libraries and librarians for the ex-
pertise and capability to fulfill this re-
sponsibility. As institutions approach 
the twenty-first century, several agendas 
that change and challenge the traditional 
view of information resources are being 
developed. 
The amount of information being pro-
duced each year doubles, flooding the 
marketplace. Formats become more 
varied. Faculty and students comment 
about information overload and the need 
to sort out relevant information. Users are 
requesting that libraries develop systems 
that provide fast access to multiple 
sources, so they can "sort out" the data 
for thier particular need. This access 
must be available from a variety of loca-
tions, not just on campuses and in the 
library. Academic users are not willing 
to turn over their information needs to 
others for sorting and packaging. 
Recent developments in information 
technology have had a greater impact on 
academic libraries than any other single 
action. Practices, such as information or-
ganization, storage, and retrieval, have 
been transformed. The implementation of 
information technologies could not have 
happened at a worse time for academic 
librarians. Academic libraries have been 
experiencing declining budgets since the 
late 1980s. While attempting to embrace the 
new technologies, most libraries must con-
tinue operating with old technologies. 
Both the increase in the amount of infor-
mation being produced and the im-
plementation of information technology 
have occurred at a time when higher edu-
cation institutions are rethinking the 
economic model for academic library fund- · 
ing. Access to personal computers by stu-
dents and faculty have encouraged the 
assumption that information based activ-
ity can happen any place at any time with 
the use of a telephone line. Access to tech-
nology has also delighted faculty and stu-
dents, who claim they can now bypass the 
library when searching for information. 
The rapid increase in the information 
available in electronic formats and further 
implementation of information tech-
nology have initially allowed computing 
centers to take on new roles and re-
sponsibilities. Some institutions have ac-
cepted the challenge of bringing libraries 
and computing centers together in a 
single organizational unit. Other institu-
tions are bracing for tough turf wars be-
tween the computing center and the 
library to decide who will control cam-
pus information. In general, computing 
center staff believe that librarians are in-
capable of mastering the new tech-
nology to the extent necessary for higher 
education institutions to receive the 
greatest benefits. Librarians are aware 
that information is growing in complex-
ity and that delivery is only one com-
ponent. With these conflicting levels of 
awareness, how can academic librarians 
even hope to lead the academic commu-
nity into creating the information society 
of the twenty-first century? 
I recently read about alliances desired 
between corporations, including IBM 
and Apple Computer, as well as Digital 
and Microsoft. The press regularly re-
ports on collaborations created among 
public school systems and businesses. 
282 College & Research Libraries 
These models encourage cooperation for 
a common good. A question for aca-
demic librarians is: What is our goal for 
an information society, and can the goal 
be reached in isolation? 
Think about the possibility of creating 
alliances. It seems to me there are five 
major questions: 
• Who are the natural players on your 
campuses? 
Obvious candidates are other infor-
mation stakeholders such as the com-
puting centers, communications centers, 
reprographics centers, and learning 
technology centers. 
• Wlzat are some of the day-to-day reali-
ties? 
Missions of the obvious candidates 
are similar, but each area has developed 
from a different academically based 
expertise. 
• Wizen will the common good be achieved? 
Through combining efforts during 
periods of rapid technological and in-
formation expansion and economic re-
straints, multiple units can develop 
effective ways of meeting the informa-
tion needs of the academic community. 
• Wl1ere will the information actually be? 
Through combining efforts, a 
variety of formats can be appro-
priately housed. Naturally, most of the 
print will be in the library. Collabora- · 
tion with other campus constituencies 
will provide effective access to myriad 
available information resources. 
• How will information be accessed? 
There will be a variety of access 
points, and users should be educated 
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at their initial entry point. This could 
take place at the library, computing 
center, classroom, dormitory, or an in-
dividual office. The education will 
encompass all information points ac-
cessible to members of the campus 
community. 
Academic librarians have been success-
ful in creating collaboratives. Collabora-
tions between librarians and faculty are 
common occurrences. For example, 
when librarians work with faculty on a 
program or an instructional package, 
they usually share responsibilities. 
Librarians have also been skillful in 
reaching outside the academic commu-
nity to create collaboratives. Examples 
include areas such as preservation, intel-
l.ectual freedom, copyright, and futuris-
tic collaborative planning such as the 
NREN. 
ACRL has a long history of strength-
ening the role of the academic librarian 
in the academy. Creating collaboratives 
and building alliances are additional 
ways ACRL can support academic 
librarians and librarianship. 
The recent flooding in Chicago de-
monstrated to me the horrors that can 
result from the lack of infrastructure up-
grading. Academic librarianship is at a 
critical crossroad. Rapid changes . and 
growth are occuring in all information 
technologies. How can librarians bridge 
alliances to build the appropriate infor-
mation infrastructures so our users don't 
drown in the flood of information? 
ALTHEA H. JENKINS 
ACRL Executive Director 
Interdisciplinary Research 
in the Sciences: Implications 
for Library Organization 
Julie M. Hurd 
Accounts in both the popular media and scientific literature attest to the 
increasingly interdisciplinary character of scientific research. The twentieth 
century has seen the emergence· of problem-centered and mission-oriented 
research in which discoveries and developments in one discipline are synthe-
sized into the research of a very different field, often with dramatic and 
life-altering results. This paper uses techniques of citation analysis to examine 
information use by scientists in a university chemistry department and offers 
a measure of the interdisciplinarity of the research they publish. The chemists 
whose published research was examined were found to make use of many 
journals that class outside the discipline of chemistry; over 49 % of the journals 
cited in a sample of their recent publications are classed in other disciplines. 
This study will consider implications for university libraries attempting to 
provide information services to scientists engaged in interdisciplinary research . 
• 
niversities are organized ac-
cording to the disciplines rep-
resented among their faculties 
and programs, and the aca-
demic department is the basic unit in the 
structure. The research libraries that 
serve universities frequently mirror this 
structure in their organization of materi-
als and services. Thus, in the sciences 
librarians maintain chemistry or mathe-
matics or physics libraries with focused 
collections intended to meet most of the 
needs of the faculty and students in the 
particular discipline. An alternative or-
ganizational structure is the centralized 
science library that may exist in lieu of 
or alongside departmental libraries and 
that serves some larger number of dis-
ciplines. A considerable body of litera-
ture argues the advantages and limita-
tions of each of these types of organization, 
and a recent article by Leon Shkolnik ana-
lyzes both sides of this ongoing debate.1 
During the twentieth century new 
fields such as biophysics, molecular bi-
ology, and the environmental sciences 
have emerged. In these fields scientists 
trained in diverse disciplines come to-
gether to work on problems or projects 
that demand a broad-based perspective 
or to apply techniques developed in one 
field to research in another. These re-
search teams frequently share a mission-
oriented focus and may hope to solve 
important health-related problems or to 
develop new materials or procedures for 
some particular market. They are often 
more applications-oriented than their 
Julie M. Hurd is Science Librarian at the Science Library of the University of Illinois at Chicago, 
Chicago, Illinois 60680. She expresses appreciation to those UIC faculty colleagues who read drafts of 
this manuscript and provided helpful comments: William G. Jones, Stephen Wiberley, and John Cullars. 
Referee Peter Hernon also made valuable suggestions on sampling. 
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parent disciplines whose research is 
more basic or theoretical in nature. Evi-
dence of this trend is seen in the estab-
lishment of interdisciplinary units on 
university campuses with titles includ-
ing "center," "committee," or "insti-
tute," as well as in increasing university 
alliances with profit-sector organiza-
tions either through collaborative activi-
ties or through grants from corporations 
in support of university-based research. 
The fact that universities now are estab-
lishing patent offices and sponsoring the 
development of research parks to aid in 
technology transfer also supports this 
observation. 
University libraries can expect in 
the future to serve users ... who may 
experience difficulties in using infor-
mation sources and services organized 
on a discipline-based model. 
. On many campuses the increase in the 
amount of interdisciplinary research car-
ried out by faculty and their graduate 
students has resulted in new and differ-
ent needs for library collections and 
services. This interdisciplinary research 
has generated information needs that 
differ in significant ways from those of 
twenty years ago. Scientists may be 
using information from more than one 
field or in nonjournal formats such as 
patents or standards. University librar-
ies can expect in the future to serve in-
creasing numbers of users whose needs 
may not be confined by the boundaries 
of a single well-established discipline 
and who may experience difficulties in 
using information sources and services 
organized on a discipline-based model. 
DESCRIPTION OF THE PROBLEM 
The purpose of this research is to in-
vestigate the extent of interdisciplinary 
research among faculty in a single uni-
versity department. The method chosen, 
described in more detail in a following 
section, will be that of citation analysis, 
utilizing the recent publications of the 
faculty studied. This project is intended 
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to serve as a test of the technique that 
will subsequently be used to study the 
information needs of a larger group of 
faculty on campus. The information ob-
tained will be useful in planning a new 
library to support research in the 
sciences and in designing library ser-
vices appropriate for the specific user 
community. 
DISCUSSION OF 
PREVIOUS RESEARCH 
A. L. Porter and D. E. Chubin observe 
that "the absence of data on interdiscipli-
nary research has been a bane to the 
study of this phenomenon."2 In fact, a 
literature search that attempts to identify 
studies of interdisciplinarity is in itself 
an illustration of some of the problems 
of interdisciplinary research. Sociolo-
gists of science, information scientists, 
science librarians, and science policy 
specialists are some of the authors of 
research papers treating the topic. Their 
articles appear in a wide variety of jour-
nals and conference proceedings, in-
cluding publications in the basic 
sciences. The materials cited in this 
paper were found through use of the 
library and information science indexing 
services, Science Citation Index, Social 
Sciences Citation Index, and through cita-
tions in other papers. The scatter of this 
literature, and thus the need to consult 
more than one secondary service, is a 
feature common to other interdiscipli-
nary investigations. 
Thoughtful authors who deal with 
this topic are careful to define the ter-
minology they use. A recent book by 
Julie Thompson Klein provides in-depth 
discussion on the nature of interdiscipli-
nary discourse and devotes several 
chapters to definitions of interdisciplinar-
ity. This volume also includes an exten-
sive classified bibliography that Klein 
considers to be a representative sample 
of a far larger body of literature. Klein 
begins her analysis with a discussion of 
the terminology that has been employed ·• 
by various authors and notes her prefer-
ence for the terms interdisciplinary and 
integrative for work that seeks to "accom-
plish a range of objectives: 
• to answer complex questions; 
• to address broad issues; 
• to explore disciplinary and pro-
fessional relations; 
• to solve problems that are beyond the 
scope of any one discipline; 
• to achieve unity of knowledge.''3 
Klein's definition seems to apply to 
many problems under investigation at 
present in numerous university research 
facilities. Projects concerned with cures 
for a disease or focused on space ex-
ploration or the environment, for ex-
ample, are typically multi person efforts, 
and a team frequently brings together 
individuals whose training reflects 
several disciplines. In a medical labora-
tory there may be a physiologist work-
ing cooperatively with a biochemist; 
perhaps a specialist in bioengineering 
collaborates as well. 
A. J. Meadows explores diffusion of 
information across scientific disciplines 
and distinguishes interdisciplinary and 
trans-disciplinary activity. He prefers the 
term interdisciplinary when referring to 
the "integration of information from two 
different sources to create something 
new."4 By contrast he uses trans-discipli-
nary to describe the use of information, 
techniques, or equipment developed in 
one field by practitioners in another. He 
cites the use of computers by both his-
torians and physicists and observes that 
no relationship between the subjects is 
implied by this sharing. Meadows' defi-
nition of interdisciplinary research is 
congruent with Klein's, and he finds in-
terdisciplinary information transfer to 
be of primary interest. That is also the 
emphasis in this article. 
Talmon Pachevsky employs the term 
complex to describe those scientific fields 
that "have been born at the junction of 
different branches of knowledge and as 
a result of the integration of the com-
ponent [sic] entirely new sciences have 
come into existence." He considers bion-
ics, engineering psychology, and 
molecular biology to be examples of 
highly integrated fields. He uses inter-
disciplinary to characterize an interme-
diate level of integration below that of 
complex sciences for fields that represent 
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"only the sum of the initial intercon-
nected scientific branches."5 He goes on 
to speak of a still lower level of integra-
tion within a particular field between 
branches and subdivisions of that 
science. His use of terms differs slightly 
from that of Meadows and Klein, but he 
is concerned with very similar issues. 
His article reports on a questionnaire-
based effort to assess the shortcomings 
of discipline-oriented information sys-
tems in the sciences. While his focus was 
on problems encountered in small 
developed and developing countries, his 
findings speak to issues common to all 
interdisciplinary research. 
Rustum Roy chose 1960 as the "birth 
date" of interdisciplinary research on 
campuses and described the situation 
prior to that as characterized by a balkani-
zation of knowledge, with many "fief-
doms, each with its army (departmental 
faculty), local dialect (journals), and re-
ligious establishment (professional 
societies)."6 With the New Frontier and 
the Great Society came an increased pub-
lic awareness of societal problems, a re-
sulting availability of public funding to 
address these problems, and the expec-
tation that universities would share this 
mission and shape appropriate research 
agendas. Roy asserts that societal prob-
lems require an "interdisciplinary" or 
"multi-disciplinary" approach. He con-
trasts these two terms by providing oper-
ational definitions: "Interdisciplinary 
activity on a campus is a day-to-day in-
teractive mode of research (or study) 
where, in order to do the best work, each 
researcher's work demands the use of 
ideas, concepts, materials, or instru-
ments from one or more disciplines."7 
Klein's and Meadows' definitions corre-
spond closely. Roy contrasts this defini-
tion to multidisciplinary research where 
a mission-oriented problem is broken 
down into "separate (typically discipli-
nary) components to be carried out by 
separate investigators with different 
skills" and where the synthesis of the 
results is not the responsibility of the 
primary investigators but rather accom-
plished by others at a secondary 
managerial level. Roy's interdiscipli-
286 College & Research Libraries 
nary activity is of greater interest here 
because it is characterized by such fea-
tures as interaction and co-authorship 
among scientists and by local program 
management. 
Another approach to the study of in-
terdisciplinarity is L. L. Hargens' survey 
that measured patterns of migration 
among disciplines and specialties. The 
population sampled in this study was 
defined as "all those who had earned 
doctorates in the sciences, engineering, 
and humanities during 1938-80 and who 
were residing in the U.S. in 1981." A 70% 
response rate provided data from 39,547 
respondents. Analysis suggested that 
the respondents were representative of 
the entire population. Hargens was able to 
track migration streams, mapping among 
disciplinary groups major patterns of 
movement that seemed consistent with 
previous research that had utilized data 
collected from citation studies or from 
analyses of field similarities. Hargens did 
not address the issues of information 
needs that are the focus of the present 
paper, but he did validate the phenome-
non of interdisciplinarity and provide cor-
roborating evidence that complements 
other approaches.8 
Greg Marlowe provided a case study 
of diffusion of scientific knowledge 
across discipline boundaries when here-
counted chemist W. F. Libby's interac-
tions with American archaeologists. 
Informal contacts and collaboration 
from 1946 to 1948 ultimately led to the 
application of carbon-14 dating tech-
niques to the determination of the age of 
archaeological artifacts. Marlowe's ac-
count, drawn from Libby's correspon-
dence and interviews with some of the 
individuals involved, describes the diffi-
culties the scholars encountered with 
unfamiliar concepts and terminology. 
Marlowe emphasizes the catalytic role of 
a key foundation official known to be 
"risk-taking" in support of cooperative 
and cross-disciplinary research.9 
One of the more extensive studies of 
cross-disciplinary information use is 
found in Paul Metz' work that examines 
library circulation data at a large state 
university. Metz analyzes data obtained 
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from an online circulation system that 
included information on library patrons' 
academic status and departmental affil-
iation as well as records on the library 
materials each had checked out during 
the two-day period selected for study. 
This provided a detailed library use 
"snapshot" that was subjected to a statis-
tical analysis that enabled Metz to un-
derstand better who uses research 
libraries and what materials are in 
greatest demand. Metz devotes much of 
his effort to assessing faculty use of sub-
ject literatures, the extent to which such 
usage crosses discipline boundaries, and 
the implications for library organization 
and collection development. This study 
also provides a thoughtful discussion of 
the differences between information ob-
tained from circulation statistics and that 
derived from citation analyses.10 Metz re-
gards the two approaches as complemen-
tary, and that is the view taken here as 
well. Each method provides a part of the 
larger picture and, taken together, can 
inform us more accurately on the elusive 
and complex concept of use. 
Other scholars investigating inter-
disciplinary research have employed 
unobtrusive measures that are in the 
public domain, analyzing citations in the 
published literature. Citation analyses 
are based on the assumption that 
authors' practices of referencing litera-
ture in their writings reflect in some 
fashion the utility of the cited materials. 
The fact that citation behavior is moti-
vated by many factors is acknowledged, 
and use of data collected by this method 
should be interpreted in the context of 
other complementary information. 
A recent citation study that addresses 
questions of cross-disciplinary informa-
tion use examines indexing of physics 
literature by major secondary services in 
other disciplines. K. E. Clark and W. R. 
Kinyon studied coverage of physics 
journals by such services as Chemical Ab-
stracts (CA), Science Citation Index, En-
gineering Index, and Mathematical 
Reviews. Inclusion of citations to physics 
journals was considered to measure the 
importance of physics to the discipline 
represented by each service. 11 Such a 
study looks outward from a single field 
to measure the influence of that discip-
line on others. 
The opposite perspective is provided 
in Jin M. Choi's study that analyzes the 
journal literature in anthropology in 
order to assess its intellectual depen-
dence on other fields. Choi analyzed ci-
tations in core anthropology journals 
during two one-year periods separated 
by a span of twenty years and concluded 
that disciplinary communication patterns 
· appeared stable over the time period 
studied. She also looked at subspecialties 
within anthropology to identify intradisci-
plinary communication patterns and 
found evidence of isolation of subdiscip-
lines from one another. She characterized 
anthropology as a "receiver'' discipline 
because her analysis revealed that 70 per-
cent of the literature cited was generated 
in other fields, including history, biomedi-
cal sciences, and linguistics.12 
Katherine W. McCain also considered 
the information needs of a single spe-
cialty, the history of technology, an4 
sampled articles from a core journal in 
that field to assess patterns of informa-
tion use by scholars. She differentiated 
between primary and secondary sources 
cited and focused on the interdiscipli-
nary nature of secondary source cita-
tions because she hoped to trace the flow 
of information across discipline boun-
daries. Her findings also were intended 
to provide useful data for collection 
development in the humanities. The his-
torians of technology she studied ap-
peared to behave like other groups of 
humanist scholars in their preference for 
monographic over serial sources; they 
drew on numerous other disciplines and 
cited works from such diverse fields as 
economic history, archaeology, and tech-
nology itselfP 
McCain and James E. Bobick em-
ployed citation analysis of faculty pub-
lications, doctoral dissertations, and 
preliminary doctoral qualifying briefs to 
assess journal use in the Biology Depart-
ment at Temple University. Their study 
described collection maintenance and 
development decisions in the Biology Li-
brary and demonstrated the utility of 
Interdisciplinary Research 287 
citation analysis in a departmental li-
brary setting. 14 
The present study also employs cita-
tion analysis to measure the extent of 
interdisciplinary research activities in a 
group of university-based scientists. In-
terdisciplinary information use by mem-
bers of a science department was 
investigated, using an indicator of inter-
disciplinaryresearch first described by Daryl 
E. OlUbin, A1art L Porter, and Frederick A. 
Rossini.15 Chubin's methodology employs a 
bibliometric measure, citations outside cate-
gory, derived from the literature generated 
by the group studied and/or the litera-
ture citing a paper or group of papers as 
an indicator of cross-disciplinary re-
search activity. His studies made use of 
the massive Institute for Scientific Infor-
mation database both to examine 
specific fields of research and to charac-
terize the qualities of those heavily cited 
papers that have come to be known as 
citation classics. Chubin believes that this 
indicator of interdisciplinarity offers 
potential for application to "micro-
level" studies such as those focusing on 
"the research program of a particular 
laboratory." That suggestion is explored 
in this paper in which the measure cita-
tions outside category is used to investi-
gate the information needs of faculty in 
a university department through an 
analysis of citations by these scientists in 
current publications. 
This research leads to an improved 
understanding of the detailed informa-
tion needs of a particular user commu-
nity and is intended to provide infor-
mation useful for planning improved in-
formation services for the scientists in the 
department studied. This paper also dis-
cusses problems likely to occur when 
scientists' interests and information 
needs cross traditional discipline boun-
daries and considers implications for 
science libraries attempting to provide 
information services to scientists en-
gaged in interdisciplinary research. 
BACKGROUND 
The population to be studied is the 
Chemistry Department at the University 
of Illinois at Chicago (UIC), part of the 
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University of Illinois system, a Research 
I university with enrollment exceeding 
24,000, offering doctorates in 50 fields. 
The UIC Library is a member of the As-
soda tion of Research Libraries and is 
organized along broad discipline lines 
into the Main Library, the Library of the 
Health Sciences, the Science Library, the 
Architecture and Art Library, and the 
Mathematics Library. The Science Li-
brary, located in one of the science build-
ings, serves faculty, staff, and students in 
chemistry, physics, biology, and geology. 
It subscribes to approximately 1,600 jour-
nals and serials and holds over 150,000 
monographs, dissertations, documents, 
and technical reports in book and micro-
form. Its reference collection contains the 
major indexing and abstracting services 
that fall within its subject scope and in-
cludes most of the important science refer-
ence sources such as Gmelin, Beilstein, and 
the Sad tier spectra collections. Online search 
services (fee-based) are routinely provided 
as part of a full public services program. 
The collection, planned to serve the 
needs of UIC chemists, has been 
developed with the guidance of an ac-
quisitions policy statement first articu-
lated in 1971 by the science librarian with 
assistance from the faculty. A collection 
analysis self-study project completed in 
1982 for the UIC Library measured the 
effectiveness of collecting practices and 
offered suggestions for enhancing the 
strengths of the collections in years to 
come. Chemistry was one of three dis-
ciplines selected for detailed study. 
Users saw journals as the most impor-
tant component of the collection.16 The 
self-study employed several techniques 
including citation analysis to measure 
the strengths and weaknesses of the 
journal collection. A comprehensive re-
cent review article containing 721 cita-
tions served as the basis for the analysis 
which measured the percentage of the 
items cited that were available in the UIC 
Library. Because faculty judged the 
coverage of the starting article as repre-
sentative of their interests, this assess-
ment was considered a measure of the 
relationship between the existing collec-
tions and local needs. The study task 
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force determined that the library held 80 
percent of the journal and serial titles 
and 65 percent of the books cited in the 
review article. This study recommended 
that the library continue to monitor the 
faculty's need for journal publications 
and to develop lists for all the scientific 
disciplines whose research is supported 
by the campus collections. The present re-
search reinforces that recommendation. 
The study reported in this paper pro-
poses to use a technique that measures 
cross-category citations: 
• to determine the extent of interdisci-
plinary research in a university science 
department, in this case the chemistry 
department; 
• to evaluate the scatter of sources 
supporting these chemists' research; 
• to compare the findings in this environ-
ment to data reported in the literature; 
• to suggest implications for library or-
ganization and services that follow 
from these findings. 
METHODOLOGY 
The university's staff directory pro-
vided a roster of faculty in the chemistry 
department. It listed 28 individuals with 
rank of professor, associate, or assistant 
professor. These individuals were the 
subjects for this study. Excluded were 
several others designated as visiting or 
emeritus faculty because expectations 
for publication rna y be different for them 
than for those on the tenure track. 
The University of illinois Libraries have 
access to Current Contents databases over 
the campus computing network, and a 
search of these databases produced a list 
of articles authored by the chemistry fa-
culty members. A total of 22 faculty had 
published 119 articles in the journals in-
dexed by Current Contents over the two-
year period covered by the online files. 
This represents an average output of 5.41 
articles per publishing faculty member 
over the most recent two years. The range 
for this group was from 1 to 14 articles. 
From this population of 119 articles a 
stratified sample was drawn. For each 
author up to 3 articles were included, 
using all an author's publications during 
the period if there were3 or fewer. For those 
authors with more than 3 articles, 3 were 
selected at random from the total output. 
Only research articles were included in 
the sample; review articles were ex-
cluded· if encountered. Some articles in 
the sample were categorized as notes or 
communications by the database but their 
length and number of references fell 
within the range for those classed as ar-
ticles. The sample drawn for analysis 
comprised 59 articles. 
The typical article in the population 
studied was coauthored by three scien-
tists and had 33.89 references in its bibli-
ography. The number of references in the 
sample articles ranged from 0 to 88; two 
articles had no references so the sample 
of citations for analysis was drawn from 
57 articles. The references in these 57 arti-
cles (1,932 total) provided a sample popu-
lation to evaluate the extent of chemists' 
interdisciplinary information use. 
FINDINGS 
The 59 articles in the sample were pub-
lished in 26 different journals whose 
titles are listed in table 1. Each journal 
was identified with a broad subject cate-
gory using the assignment in Ulrich's In-
ternational Periodicals Directory, 27th 
edition, and this information is shown in 
the same table. 17 The distribution of dis-
ciplines represented is shown in table 2 
and, even at this level, appears to display 
a high level of interdisciplinary interest. 
Less than 60 percent of the sample arti-
cles authored by chemistry department 
faculty were published in journals that 
Ulrich's classifies as chemistry. 
Each paper in the sample was ob-
tained and the references analyzed as fol-
lows. First, each cited work was classified 
by format of publication: journal article, 
monograph, conference proceedings, ref-
erence work (i.e., table, handbook, data 
compilation, etc.), government document, 
dissertation or thesis, technical report, 
computer software, or unpublished 
document.18 It should be noted here that 
the designation conference proceedings 
was ~eserved for compilations of papers 
presented at symposia or conferences 
that were not published as a regular 
issue of a journal. Included in thecate-
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gory are those proceedings appearing as 
occasional supplements to a journal, as 
an irregularly published monographic 
series, or as an edited collection not in 
series. Conference proceedings were 
counted this way in order to measure use 
of a class of materials that would not be 
acquired automatically with a journal 
subscription; library selectors would 
need to make individual purchase deci-
sions to add these materials to a collec-
tion. Furthermore, it was assumed that 
use of the category conference proceedings 
as defined here would provide collection 
managers with information on the im-
portance of this type of material. 
Less than 60 percent of the sample 
articles authored by chemistry 
department faculty were published in 
journals that Ulrich's classifies as 
chemistry. 
Another category requiring definition 
is unpublished document, which includes 
all those references to items that were "in 
preparation," "in press," or "unpub-
lished," as well as to those identified as 
a personal communication. No doubt some 
of these works have seen subsequent 
publication, although perhaps bearing a 
title differing from that cited in the refer-
ence. Others may not be published and 
may prove difficult to locate, possibly 
only available through direct communica-
tion with the author who has provided the 
reference. Table3 summarizes the formats 
of materials cited in the sample articles. 
Each journal cited was assigned to an 
Ulrich's subject category (in the same 
manner as were the source journals in 
which the citing article appeared), and a 
summary of that data is provided in table 
4. Although the subjects in this study are 
affiliated with a chemistry department, 
their use of the journal literature extends 
beyond their own discipline. When citing 
journals outside their primary field, 
these scientists appeared to make most 
use of journals in physics and biology, 
but also occasionally cited materials in a 
number of other fields. 
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TABLEt 
JOURNALS IN SAMPLE POPULATION 
(N = 59 ARTICLES) 
Journal 
Applied Spectroscopy 
Biochemical & Biophysical Research Communications 
Biochemical Journal (3 articles) 
Biochemistry 
Biochimica et Biophysica Acta (2 articles) 
Biopolymers (2 articles) 
Chemical Physics Letters (2 articles) 
Chemicke Listy 
Inorganic Cltemistn; (4 articles) 
Journal of Catalysis 
Journal of Chemical Physics (12 articles) 
Discipline· 
Physics 
Biology 
Biology 
Biology 
Biology 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Journal of Electron Spectroscopt; and Related Phenomena 
Physics 
Physics 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Journal of Labelled Compounds & Radioplmrmaceuticals (2 articles) 
Journal of Molecular Structure 
Journal of Organic Chemistry (2 articles) 
Journal of Organometallic Cltemistn; 
Journal of Physical Chemistn; (2 articles) 
Journal of the American Chemical Society (5 articles) 
Journal of tlte Chemical Society-Chemical Communications 
Nucleic Acids Research Biology 
Chemistry Photochemistry and Photobiologtj (3 articles) 
Physical Review B Condensed Matter 
Polyhedron 
Reaction Kinetics and Catalysis Letters 
Synlett (2 articles) 
Tetrahedron 
Tetrahedron Letters (3 articles) 
Tribology Transactions 
'''Ulrich's subject classification 
For each of the 57 articles in the sample 
the data on journal citations were 
entered into Microsoft File in a spread-
sheet format which computed the index 
citations outside category (COC) where the 
citations outside category were calcu-
lated for each article as follows: 
COC=(J- CH - UC) I (J - UC) 
where: 
J = total journal citations 
CH =#chemistry journal citations 
UC =#unclassified journal citations19 
The COC, proposed here as an index 
of interdisciplinarity, ranges from 0 to 
Physics 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Chemistry 
Engineering 
100% for the articles in the sample, with 
a mean of 49%. In other words, the articles 
studied here, published by a group iden-
tified through departmental affiliation as 
chemists, cited only 51% of their journal 
references from chemistry journals. 
The citations to journals in the sample 
were sorted by discipline in order to ob-
tain details on the most frequently cited 
journals. In the field of chemistry, the 10 
most frequently cited titles are shown in 
ranked order in table 5. ·For comparison, 
the ranking obtained from the Chemical 
Abstracts Service list of "1 000 Most 
TABLE2 
CHEMISTS' PUBLICATIONS 
BY DISCIPLINE 
(N =59) 
No. of 
Discipline Journals % 
Biology 8 13.6 
Chemistry 35 59.3 
Engineering 1 1.7 
Physics 15 25.4 
TABLE3 
FORMATS OF MATERIALS 
CITED SUMMARY 
(N = 1,931 CITATIONS, 57 ARTICLES) 
No. of 
Format Citations % 
Journals 1,685 87.26 
Monographs 122 6.32 
Conference 36 1.86 
proceedings 
Dissertations 17 0.88 
Unpublished 28 1.45 
Other 
. 
43 2.23 
,. Other includes government documents, 
handbooks, tables, technical reports, and 
software. 
TABLE4 
DISCIPLINES OF CITED JOURNALS 
SUMMARY (N = 1,685 JOURNAL 
CITATIONS, 57 ARTICLES) 
Discipline No. % 
Chemistry 782 47.36 
Physics 481 29.13 
Biology 304 18.41 
General 35 2.11 
science 
Othert 49 2.97 
Unclassifiedt 34 
,. Percentages are based on the number of 
classified journal citations, 1,651. 
t Other includes aeronautics, astronomy, 
ceramics, engineering, metallurgy, 
mathematics, environment, pharmacy, and 
medicine. 
:f: Unclassified journals are not listed in 
Ulrich's Intemational Periodicals Directon;. 
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Frequently Cited Journals" is provided. 
That ranking is based on coverage analy-
sis of two volumes of Chemical Abstracts, 
volumes 109-10 (July 1988-June 1989), a 
period that corresponds closely to the 
publication dates of the articles in the 
sample. Additionally, the lSI Impact Fac-
tor (most current value, as appearing in 
Journal Citation Reports) is shown to pro-
vide an indication of the frequency with 
which the "average" article in that jour-
nal is cited in a year. (Institute for Scien-
tific Information analyses have deter-
mined that the average scientific paper 
is cited about 1.7 times per year.) The 
impact factor is the ratio between cita-
tions and citable items published and is 
useful in comparing larger or more 
frequently issued journals to smaller or 
less frequently issued ones. The highest 
impact factor in the volume of Journal 
Citation Reports consulted was 48.313 for 
the Annual Review of Biochemistry. 
Tables 6 and 7 provide comparable 
data on the five most frequently cited 
journals in the fields of biology and 
physics. All other disciplines whose 
journals were cited were represented by 
much smaller numbers of references; no 
analysis of titles seemed called for under 
such circumstances. 
DISCUSSION OF RESULTS 
This study examined the citation prac-
tices of a group of chemists associated 
with a single university department. 
Classification by discipline of the jour-
nals cited in a sample of their recent 
publications allowed calculation of cita-
tions outside category as a measure of the 
interdisciplinarity of their research. The 
findings of this study may prove useful 
in comparing these chemists to other 
larger groups of scientists and may il-
luminate specific interdisciplinary re-
lationships that will suggest changes 
or improvements in library services to 
this group. This section discusses the 
implications of the data reported in ta-
bles 1-7. 
Table 3 provides data on the formats 
of materials cited by chemists arid con-
firms that the single most important in-
formation source is the scientific journal: 
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TABLES 
MOST FREQUENTLY CITED CHEMISTRY JOURNALS,. 
(IN RANKED ORDER) 
No. of 
Journal Citations CA Rank 
Journal of the American Chemical Society 133 6 
Inorganic Chemistry 66 26 
Joumal of Organic Chemistry 51 19 
Chemical Physics Letters 49 23 
Chemical Physics 45 133 
Journal of Physical Chemistry 40 14 
Journal of the Chemical Society (all sections) 36 98+ 
Tetrahedron Letters 34 9 
Chemical Communications (Chemical Society) 27 27 
Photochemistnt and Photobiology 24 311 
July 1992 
lSI Impact 
Factor 
4.566 
2.691 
2.344 
2.289 
1.884 
3.139 
2.254+ 
2.080 
2.418 
2.130 
,. A total of 99 titles classifying in chemistry were cited in the sample articles, 782 total citations. The 
top five journals account for 44% of the total chemistry citations. 
t Rank for Perkin Transactions, highest ranked of sections. 
TABLE 6 
MOST FREQUENTLY CITED BIOLOGY JOURNALS 
(IN RANKED ORDER) 
Journal 
Biochemistry 
Journal of Molewlar Biology 
Journal of Biological Chemistn; 
Nucleic Acid Research 
Proceedings of the U.S. National Academy 
o Science . 
No. of 
Citations 
66 
34 
26 
21 
19 
CA Rank 
18 
131 
17 
7 
lSI Impact 
Factor 
4.006 
6.555 
6.491 
4.298 
10.032 
,. A total of 47 titles classifying in biology were cited in the sample articles, 304 total citations. 
These top five journals account for 54.6% of the citations in biology. 
TABLE 7 
MOST FREQUENTLY CITED PHYSICS JOURNALS* 
(IN RANKED ORDER) 
No. of 
Journal Citations CA Rank 
Journal of Chemical Physics 236 4 
Physical Review (all sections) 46 2+ 
Molecular Physics 23 279 
Surface Science 22 65 
Journal of Phttsics (all sections) 15 122+ 
lSI Impact 
Factor 
3.588 
3.820+ 
1.964 
2.917 
2.173+ 
,. A total of 52 titles classifying in physics were cited in the sample articles, 481 total citations. 
These top five journals account for 71% of the citations in physics. . 
t Rank for Pl1ysicnl Re·l'iew B, highest ranked of sections 
:f: Rank for foumal of Physics B, highest ranked of sections 
over 87% of the citations in the sampled 
articles were to journal articles. (Next 
most important, as measured by 
frequency of citation, were books). These 
figures fall within the range established 
by earlier work. Herman H. Fussier ana-
lyzed citations in the writings of 
chemists and physicists in one of the first 
studies of this type and determined a 
serial citation rate for chemists of 93%.20 
Charles H. Brown reported 94% citations 
to serials in his monograph published 
several years after the Fussier article.21 
Penelope Earle and Brian Vickery col-
lected data from over 65,000 citations in 
a sample of books and journal articles 
produced over the course of a year by 
authors in the United Kingdom. For 
scientific fields the serial citation rate 
they measured averaged 82%.22 Al-
though the serial citation rate is lower in 
this present sample than those reported 
for chemists by Fussier and Brown, it 
does not appear that the scientific jour-
nal is about to be replaced by any other 
publication format. Furthermore, the 
professional association continues to be 
the most important publisher of chemi-
cal journals: the American Chemical 
Society with its Journal, Inorganic Chemis-
try, Journal of Organic Chemistry, and 
Journal of Physical Chemistry and the 
Chemical Society, London with its Journal 
and Chemical Communications. Other im-
portant publishers include the large inter-
national firms of Elsevier and Pergamon 
which have specialized in scientific pub-
lication and whose market is primarily li-
braries rather than individual scientist 
subscribers. 
Table 4 provides summary data on the 
journal citations in the entire population 
reporting aggregate counts for the 57 ar-
ticles with references. (Two articles had 
no references thus reducing the citation 
analysis sample to 57 articles.) It shows 
a high degree of interdisciplinary use of 
journals by the chemists in this sample. 
As a group, these scientists frequently 
cite not only the journals identified with 
their own discipline but also other titles 
identified with biology and physics. In 
addition, they make occasional refer-
ences to journals in a number of other 
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scientific fields. As in the study by Porter 
and Chubin there is practically no cita-
tion across broad field categories, i.e., to 
works outside the sciences. 
The proposed measure of interdiscipli-
narity, citations outside category, ranges 
widely from 0 to 100% but averages 49% 
for the 57 papers in the study. As a group, 
these chemists are not discipline-bound 
in their use of information; and their 
reading, as measured by the works they 
cite, is not confined to only those items 
classified as chemistry. 
A typical university chemistry depart-
ment, such as the one studied here, in-
cludes individuals belonging to most of 
the major chemical specializations. Per-
haps cross-disciplinary information use is 
more prevalent in some specialties of 
chemistry than others, and that question 
was examined in a preliminary way with 
the data gathered for this study. 
The high level of interdisciplinary 
information use measured for these 
chemists appears to argue against the 
narrow departmental library type of 
organization. 
There are 13 papers in this sample 
with COC values below 10%. This subset 
of the population includes authors whose 
information needs seem to be more fo-
cused on the materials within their parent 
discipline than those of their departmen-
tal colleagues. Do these individuals 
belong to any particular branch of 
chemistry? To explore this question, the 
ACS Directory of Graduate Research was 
consulted for information on faculty spe-
cialization. This resource provides statis-
tical compilations descriptive of the 
doctoral- and master' s-granting depart-
ments of chemistry in the United States; 
details on enrollment, academic pro-
grams, students, and faculty are sup-
plied for individual departments. The 
faculty listed are categorized in the 
directory according to the major subdi-
visions of the field of chemistry. Those 
faculty in this sample whose papers had 
COC values below 10% are identified 
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with either organic or inorganic chemis-
try. At the other end of the COC range 
are 9 papers with calculated COC values 
of 85% or greater; these authors are iden-
tified with either physical chemistry or 
biochemistry, specialties that, by their 
names alone, appear to be more interdisci-
plinary in nature. 
The directory was used to categorize 
each member of the sample, and average 
COC values for each of the specialties 
represented in the UIC Chemistry De-
partment were calculated: 
Biochemistry 85% 
Inorganic chemistry 29% 
Organic chemistry 24% 
Physical chemistry 64% 
Centralization of science collections 
and coordinated collection develop-
ment offers enhanced potential to 
supply a campus with the maximum 
number of unique journal titles. 
A more detailed analysis of inter-
disciplinarity variation by specialty is 
beyond the scope of this paper and 
would require a more extensive analysis 
of a larger set of citations. Nonetheless, 
these preliminary findings suggest that 
such an investigation might reveal sig-
nificant differences in use of materials by 
particular specializations. 
Of course, these data also reflect some 
of the ambiguities inherent in any effort 
to organize knowledge along discipli-
nary lines. Unsurprisingly, physical 
chemists are likely to make heavy use of 
the physics literature, and biochemists 
rely a good deal on publications in the 
field of biology. These latter two special-
ties are examples of interdisciplinary 
fields of chemical research that have 
grown increasingly important during 
the present century. A perusal of the ACS 
Directory of Graduate Research demon-
strates that these are now well-estab-
lished specialties in chemistry and are 
represented, in varying per,entages, in 
almost every department listed in the 
directory. The presence of interdiscipli-
nary specializations such as these makes 
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it more difficult to define a narrow set of 
library resources appropriate for 
chemists and, if studies such as this one 
are employed, it is clear that chemists' 
information needs are seen to overlap 
with those of physicists and biologists. 
This has implications for library organi-
zation, and that issue will be addressed 
in the following section. 
Tables 5 to 7list the most heavily cited 
titles in chemistry, biology, and physics; 
these journals must be considered 
among the most important for this par-
ticular group of chemists. If one com-
pares these ranked lists with other 
measures of use that describe a larger 
universe of publishing scientists, both 
similarities and differences appear. The 
Chemical Abstracts rankings are derived 
purely from article counts and therefore 
rank highest larger, more frequently pub-
lished journals. Some of these chemists' 
most frequently cited journals are among 
the largest; others, however, rank much 
lower on. the CA list and may reflect 
speCialization strengths within this par-
ticular department. lSI impact factors at-
tempt to correct for sheer volume and 
size and can be used, in conjunction with 
other measures, to judge relative utility 
of titles. Almost without exception the 
most frequently cited journals are high 
impact; this is particularly so for the phys-
ics and biology titles. In fact, the Journal of 
Chemical Physics and the Joumal of Biologi-
cal Chemistry place near the top of any of 
the rankings. 
CONCLUSIONS: 
IMPLICATIONS FOR LIBRARIES 
This study of citations to the journal 
literature by the chemists of a university 
department has produced findings that 
should prove useful in the improvement 
of science library services. This group of 
scientists, representative of many chemis-
try departments in research universities, 
makes use of a variety of resources but, 
as for previous generations of scientists 
whose information use has been docu-
mented earlier, they continue to rely 
most heavily on the primary journal, 
whether published by a professional as-
sociation or by a major commercial pub-
lishing house. Their information needs 
cannot be met with journals that class 
only in chemistry; they also use materi-
als that might just as well be claimed by 
physicists and biologists. 
The high level of interdisciplinary infor-
mation use measured for these chemists 
appears to argue against the narrow de-
partmental library type of organization. 
A chemistry library, narrowly defined and 
stocked, would only partially meet their 
needs; a .broader, divisional science library 
seems better suited to support their highly 
interdisciplinary research. When univer-
sities have operated with a departmental 
library structure, there has often been 
considerable duplication of materials; a 
chemistry library for these chemists 
would very likely feel pressure to dupli-
cate some titles held in a physics or a 
biology library. If acquisitions budgets 
were open-ended and available titles 
less numerous, then duplication of sub-
scriptions might be a reasonable ap-
proach to meeting need. Few institutions 
can now claim that extensive, or indeed 
any but minimal, duplication represents 
the wisest deployment of scarce re-
sources. In these times of declining mate-
rial budgets, however, centralization of 
science collections and coordinated col-
lection development offers enhanced 
potential to supply a campus with the 
maximum number of unique journal titles. 
Another type of difficulty that may be 
encountered by scientists engaged in in-
terdisciplinary research concerns the use 
of secondary services to identify materi-
als relevant to their research. Many of 
the oldest and largest indexing and ab-
stracting services are discipline-based; 
they frequently are published by pro-
fessional associations and have developed 
to meet the needs of scientists in the parent 
discipline. Although a service such as 
Chemical Abstracts attempts to cover the 
field of chemistry comprehensively, econ-
omic factors eventually limit size and scope 
for any service. Journals in other discip-
lines may be indexed selectively; less im-
portant titles may be covered by fewer 
services or with longer time lags. For 
some scientists a comprehensive litera-
ture search is likely to require the use of 
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more than one index in order to locate all 
relevant literature. The emergence in recent 
years of cross-disciplinary indexes serves 
those well for whom a "match" occurs: e.g., 
Pollution Abstracts or Environmental Bibliogra-
phy, but there are many more interdisci-
plinary fields than there are currently 
indexing services to assist their research. 
Given this reality what can science li-
braries do to assist the growing numbers 
of interdisciplinary researchers? Several 
services seem capable of bridging disci-
pline boundaries and merit cons~deration. 
Online databases offer capability for 
searching the electronic equivalents of 
several indexes and abstracts simul-
taneously. Although variations in both in-
dexing vocabulary and authors' tenninology 
occur across the files, a carefully designed 
search strategy will likely offer appreciable 
time savings over manual use of the same 
indexes. Furthermore, the availability of 
master indexes to a vendor's files allows a 
strategy to be tested for retrieval effective-
ness prior to entering the databases. For 
example, use of Dialog's DIALINDEX can 
be an important early step in. identifying 
databases likely to contain relevant cita-
tions. Recent enhancements to retrieval 
software now offer the ability to reduce 
duplication in multifile searches, and this 
feature, while not always able to eliminate 
all duplication, does result in lower print 
costs. Smaller libraries may also benefit 
from online services in that these services 
provide access to large costly files that 
might not be justifiable as subscriptions. 
Any library may discover an online 
database for which it holds no paper equiv-
alent and which seems particularly suited 
to support an interdisciplinary query. 
End-user searching can be an attrac-
tive alternative to mediated searching 
for scientists working at research fronts, 
a frequent location of interdisciplinary in-
vestigations. When a field of study is 
growing rapidly, terminology tends to be 
in flux, and indexing vocabularies may be 
unresponsive to effective strategy devel-
opment. In such situations suitably 
trained scientists can find it most effi-
cient to be directly involved in informa-
tion retrieval; they may then make 
relevance judgments while online and 
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modify strategies to reflect their assess-
ment of citations found. Science librari-
ans can serve as resource persons and 
consultants to these end-user searchers 
and may also direct them to suitable 
thesauri and search guides. 
Science libraries that operate in a de-
centralized environment with several 
departmentalized collections serving 
the sciences will very likely hear com-
plaints from their users engaged in inter-
disciplinary research; these are the 
patrons whose journals and indexes are 
scattered over two or more campus loca-
tions. These may also be the patrons 
most inconvenienced by cancellations of 
duplicate journal $Ubscriptions: what 
was once in the library in their building 
can now be consulted only by a trip 
across campus. Services to consider that 
address these problems include: 
• intracampus exchange programs for 
new journal issues or title pages for 
browsing use; 
• photocopy services employing cam-
pus mail, couriers, or use of telefac-
simile transmission to provide timely 
document delivery of needed materi-
als between sites; 
• use of campus local area networks for 
e-mail to remote libraries for transmis-
sion of reference questions, online 
search requests, delivery of books or 
journals, circulation services, interli-
brary loan initiation, etc. 
Of course, these enhancements bear a 
price tag, and few library budgets are suffi-
ciently expansive to launch such new ser-
vices without careful projections of staffing 
and equipment needs. Even if user fees 
must be assessed, however, for many pa-
trons the convenience factor can encourage 
use of departmental or grant funds. 
Finally, the importance of being aware 
of new research initiatives on campus 
July 1992 
cannot be underestimated. In this regard, 
library committees and faculty liaisons are 
sources of valuable early information on 
new research centers developing on cam-
pus. It can be much too late if a library 
learns from a university press release that 
an interdisciplinary research center has 
been established. Such programs have 
been planned without librarian input on 
available library resources to support 
them or without opportunity for library 
staff to begin long-range planning for 
acquisition of materials or development 
of support services. 
DIRECTIONS FOR 
FURTHER RESEARCH 
This study was intended to be the first 
in a multipart investigation of science 
departments' information use. The 
methodology described above will be util-
ized to study the publications of those 
other departments whose faculty and 
students are considered the primary 
constituency of a divisional level science 
library. The findings will support plan-
ning for improvements in library ser-
vices in the following areas: 
• developing document delivery ser-
vices to minimize inconvenience in 
use of materials located at other cam-
pus libraries; 
• allocating science library shelving to 
most heavily used titles and shifting 
less-used ones to storage sites; 
• identifying journals suitable for ad-
dition to the collections or for can-
cellation. 
This study should provide a better un-
derstanding of the relationships among 
the various science disciplines in the 
university environment and will in-
form those involved in planning new 
facilities for the scientific research 
community. 
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Performance Measures 
for Student Assistants 
Jane McGurn Kathman and Michael D. Kathman 
This article discusses the importance of establishing and using performance 
measures with student employees in academic libraries. These measures set 
expectations for performance and become management tools to motivate, eval-
uate, and reward student employees as well as to improve student commitment 
and provide a sense of accomplishment in student jobs. Drawing upon manage-
ment literature dealing with full-time employees, the authors modify that work 
to fit student employees' unique needs, specifically the fact that students are 
part-time and are not necessarily motivated by the work itself. 
tudent assistants are essential 
personnel in the academic li-
brary; the efficiency and effec-
tiveness of library operations 
depend to a large extent on this resource. 
Even though their value is well-known, 
little thought may be given to managing 
student assistants. Management theory 
and practice used with full-time em-
ployees may be absent in relation to 
these part-time employees. The estab-
lishment of performance measures is an 
important aspect of management prac-
tice and should be used with student 
employment. These measures set expec-
tations for performance and become 
management tools to motivate, evaluate, 
and reward student employees as well 
as to improve student commitment and 
sense of accomplishment. 
Though performance measures are 
important management tools, literature 
on student employees fails to consider 
them directly. Evaluation procedures are 
covered in the literature, and some work 
has been done on how long it takes to do 
specific tasks, e.g., the number of books 
that can be shelved in an hour. The litera-
ture, however, does not deal with overall 
student employee performance mea-
sures. In CLIP Note #7, Managing Student 
Workers in College Libraries, we provided 
some examples of job descriptions and 
evaluation forms, but none of the librar-
ies we surveyed documented perfor-
mance measures.1 This article expands 
on what we presented in CLIP Note #7 
so that managers might incorporate 
this theory into their student employee 
programs. 
Some of the body of literature on per-
formance measures that exists for full-
time employees is appropriate for student 
employees and some is not. We will at-
tempt to modify the work done for full-
time employees to fit the unique and 
different needs of student employees, 
specifically their part-time nature and 
the fact that they are not necessarily mo-
tivated by the work itself.2 
There are many definitions of per-
formance measures. For the purpose of 
this article we will use the following as a 
beginning point. A performance measure 
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Academic Computing at St. John's University, Collegeville, Minnesota 56321. 
___ _ _ _ _ _ _ _ _ ___ _________________ ___::2.;..;;...9.;;.._9 _ _ 
300 College & Research Libraries 
is "a statement of how well the employee 
is expected to achieve each of the primary 
responsibilities in the job description. It is 
the standard against which his or her 
performance will be measured. It sets the 
par for the course so the employee knows 
at all times how he or she is progressing 
toward expectations."3 Having defined 
performance measures, we will now look 
at why they are necessary, what meas-
ures are appropriate, and how to estab-
lish measures for individual student 
employee jobs. 
NECESSITY FOR 
PERFORMANCE MEASURES 
Why are performance measures neces-
sary for student assistants, given the na-
ture of student employees in our 
libraries? Planning the work and moni-
toring performance are crucial manage-
rial tasks. Students usually work a 
maximum of ten hours per week and in 
effect share jobs in the library. Therefore, 
eight students may do the work of two 
full-time workers. Performance mea-
sures assist managers in planning and 
monitoring activities.• Coordinating the 
students' work by the use of hourly, daily, 
or weekly performance measures can 
enable the students to know what is ex-
pected of them and decrease the need for 
constant supervision while improving the 
quality and quantity of their work. 
James Evered has observed that 
"every employee is entitled to know ex-
actly what he or she is expected to do, 
how well it needs to be done, and how 
performance compares against the stand-
ards for the job.''5 Having a set of perform-
ance measures for jobs students are 
expected to perform will increase the effi-
ciency and effectiveness of utilizing stu-
dent employees in the library. Such 
standards should be dearly communicated 
to students during their initial training pe-
riod and referred to frequently thereafter. 
By doing so, supervisors communicate 
the importance of the work, increase stu-
dent commitment to a particular quality 
of work, and provide an ongoing evalua-
tion tool for student supervisors. 
''Performance standards provide before-
the-fact challenge and commitment, during-
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the-fact monitoring and control, and 
after-the-fact review and appraisal," 
asserted Robert F. Smith and Kerry 
Tucker. 6 Performance measures repre-
sent objectives of a particular job and 
expectations for employee perfor-mance 
in order to achieve the responsibilities of 
the job. Generally, supervisors already 
have measures of performance for their 
employees. These performance measures 
may not be in writing, but most supervi-
sors have thought about what they expect 
of student assistants and are upset when 
students do not meet these expectations.7 
Intuitive performance measures are, 
however, not sufficient. Supervisors 
need to have written measures based on 
data. If supervisors do not record and 
communicate written standards to em-
ployees, they are neglecting an impor-
tant managerial task and may not get the 
work done to their satisfaction. 
APPROPRIATE MEASURES 
What is an appropriate standard of 
performance? Mary Ann Joyce offers, 
"It's many things: one that accurately 
and completely measures the right 
things, with the right emphasis; one 
that's flexible; one that works for the 
organization, a standard that the current 
work force can reasonably meet; and one 
that can be administered equitably and 
efficiently."8 Measuring the right things 
means that librarians are attentive to the 
results expected, not the task needed to 
attain the results. Shelving books is a 
task; shelving books in the correct order 
is a result. The right emphasis means 
that we may need to weigh some results 
more heavily than others for a particular 
job. For example, we may weigh the ac-
curacy of shelving books more heavily 
than the quantity of books shelved. 
Sometimes there is a need for a flexible 
standard. When something in the en-
vironment changes that affects the na-
ture of the work-uneven work flow 
beyond anyone's control or radical 
change in the nature of a given job-a 
standard may have to be changed. An 
example of uneven work flow might 
occur in processing materials. Although 
it may be desirable to have a relatively 
consistent flow of materials coming into 
the processing area each day, there are 
times of the year and external events that 
may make that impossible. Shipping 
strikes, year-end mass ordering, institu-
tion-required moratoriums on ordering, 
or other such events may make it neces-
sary to change the performance mea-
sures for a particular job or jobs. Student 
employees assigned to processing will 
need to have other responsibilities if 
there are no materials to process. Con-
versely, if there is a large backlog in pro-
cessing, other employees may need to 
assist in this task. This need for flexibility 
should be communicated in the job de-
scription and in the performance mea-
sures for particular jobs. 
An example of the second need for a 
flexible work standard might be the im-
pact of automation on certain jobs in the 
library. Implementing automation in 
circulation may drastically alter the 
standard of performance for student em-
ployees in that department. The ability 
to wand in a bar code makes it unneces-
sary to check for the correct book card in 
the pocket and eliminates the need to file 
book cards accurately. The circulation 
student employee must now make cer-
tain that the light pen reads the book bar 
code and the patron bar code. The stu-
dent employee must know what to do if 
there is no bar code on the book and 
what to do if the patron ID is not valid 
or does not read properly. In this case the 
supervisor will have to review the stu-
dent position completely and establish 
new performance measures. 
The unique culture and work ethic of 
any academic library should be reflected 
in the performance measures for smdent 
assistants. Included in this consideration 
of culture and work ethic should be the 
mission of the institution, the nature of 
the student body, and the library goals. 
Different institutions put different pri-
orities on various tasks. At some institu-
tions picking up the books left on tables 
and having few books in the "to be 
shelved" area is of primary importance. 
As a result, student employees are tem-
porarily shifted from other responsibili-
ties to this task as a matter of priority. In 
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other libraries the rapid processing of 
materials is of prime importance. Again, 
students may be shifted from other re-
sponsibilities if for one reason or another 
a backlog occurs in the processing area. 
These priori ties should be made clear in 
the performance measures. 
How are performance measures deter-
mined? To set performance meqsures, 
one needs to start with a job analysis for 
each job student employees are expected 
to perform. A job analysis begins with 
describing the tasks, duties, and responsi-
bilities associated with each job and then 
identifies the critical elements.9 The results 
desired from the performance of the job 
are the critical elements. From this analy-
sis one should be able to write a job 
description that emphasizes "responsi-
bilities of the job, not the activities of the 
job."1° For example, a student working in 
catalogingmayhaveanactivityoflabeling 
books, but the responsibility is to label the ~ 
books accurately. The delivery of mail is 
a task, but the timely delivery of mail is a 
responsibility. Outlining job responsibili-
ties is the first step in establishing perform-
ance measures. 
The next step is to determine satis-
factory levels of performance for each 
important job element. In developing 
performance measures, select any one of 
the responsibilities in a job description 
and complete this sentence regarding 
the particular responsibility: "I will be 
completely satisfied with your work 
when. . . ."11 For a student shelving 
books, the performance measure could 
be to shelve fifty books accurately within 
an hour. Smith and Tucker stated, 
"Standards should be specific and quan-
tifiable, hinging on hard-data answers to 
questions such as: How much? By what 
time? At what cost? Within what degree 
of accuracy? As compared to what?"12 
DEVELOPING SPECIFIC 
MEASURES OF PERFORMANCE 
Establishing measures means that su-
pervisors need to think about the work 
module for student assistants. This is 
important for all employees, but espe-
cially for students who work only a few 
hours per day and tend to be given re-
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petitive and routine tasks. The work 
module refers to the fact that student 
work should be planned so that it leads 
to successful task completion-success-
ful for the student and for the library. 
Planning a work module means that the 
supervisor determines how long a stu-
dent can do a task before beginning to 
commit errors. 
For example, the supervisor of student 
employees responsible for accurately 
shelving books should look closely at the 
number of books that can be accurately 
shelved in his or her library and the 
number of hours a student employee can 
shelve books without a high error rate. If 
the supervisor determines that the aver-
age shelver can accurately shelve fifty 
books per hour and that two hours is the 
maximum time that a person can shelve 
without errors, then the performance 
measure for this work is defined as 
shelving 100 books in two hours. If the 
average book truck holds 150 books or 
twenty-five books per shelf, then it 
would be appropriate to load only four 
of the six shelves. This communicates the 
standard that is expected in a two-hour 
shift and gives the student employee a 
sense of accomplishment when the truck 
is empty. It is important that this type of 
standard be worked out for each in-
dividual library. The number of books 
that can be shelved depends on the size 
of the library, whether or not the books 
are presorted, and the size of the class 
range each shelver is expected to 
shelve. 
Using a given job description, the im-
mediate supervisor should develop per-
formance measures for each responsibility. 
The individual or group of individuals 
currently doing the job can provide in-
valuable help in this process. The incum-
bent can verify that the responsibilities 
reflect what is currently being done and 
may have insight into how much can be 
done in the amount of time allotted. This 
also assures that measures will be equi-
table as well as efficient. It is important 
to remember that average performance 
is the expectation. The fact that the su-
pervisor can do the task in 25 percent less 
time does not necessarily mean that that 
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should constitute the standard. It may be 
impossible in the training process to pro-
vide the student employee with all of the 
information the supervisor has; thus the 
student employee may not have the 
knowledge necessary-to perform the task 
as quickly as the supervisor. It is important 
to remember that, as Smith and Tucker 
pointed out, performance measures "do 
not define outstanding performance but 
rather identify a baseline for degrees of 
excellence and failure." 13 This is why it is 
important to develop time data using a 
variety of people rather than figuring 
out how long it would take the supervi-
sor to accomplish the task. 
Measuring the right things means 
that librarians are attentive to the 
results expected, not the task needed 
to attain the results. Shelving books 
is a task; shelving books in the correct 
order is a result. 
At the same time, the supervisor 
should look at the nature of the work 
module. Obviously a serials student as-
sistant should not begin work before the 
mail is delivered and sorted. In addition, 
the supervisor should determine how 
much time it takes each day to complete 
the task. Is it necessary, for example, to 
have a longer work period on Monday 
than the other days of the week? For the 
sake of this example, we will assume that 
the responsibilities listed above can be ac-
complished in two hours per day Monday 
through Friday. Care should be taken to en-
sure that equitable measures are developed 
for jobs with varying work flows. 
The first step in writing performance 
measures begins with the job descrip-
tion. It is essential that time measures be 
developed from job descriptions at each 
individual library. Although there are 
some suggestions in the literature on how 
long it should take to perform various 
tasks, the size of the library, division of 
labor, work flow, physical location, and 
the degree of accur~cy needed can all 
have a dramatic effect on how long it 
takes to perform a specific task. Sam-
piing the work being performed, time 
studies, and standard time data are fully 
covered in the book by Richard M. 
Dougherty and FredJ. Heinritz, Scientific 
Management of Library Operations, for 
those interested in investigating this 
further.14 The next step is to add up the 
time to see if the job can be done in the 
time available. 
All performance measures should 
have the following characteristics: be 
based on an up-to-date job description; 
be focused on results, not activities; be 
realistic and reasonable; be observable 
and measurable; be controllable; and be 
understandable, not too wordy, and not 
too numerous. 
PERFORMANCE EXPECTATIONS 
The quantitative and qualitative per-
formance measures or expectations for 
any student position could be sum-
marized in a performance expectations 
worksheet such as the following: 
PERFORMANCE 
EXPECTATIONS WORKSHEET 
1. List three or four key activities of the 
job 
2. List the key results or outcomes of 
these activities. (What are the results you 
want?) 
3. List the behaviors or skills to be used 
in achieving the results. (How do you 
want the job done?) 
4. Write the specific performance ex-
pectations, by combining numbers two 
and three above. 
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EVALUATION 
If both the supervisor and the student 
employee have and understand both the 
job description and the performance ex-
pectations of a given position, then eval-
uation becomes easier. Both the quantity 
and quality of the work to be performed 
are clear and the evaluation process can 
revolve around the degree to which the 
student employee meets these clearly 
stated expectations. With performance 
measures in place, evaluation of student 
work can become an ongoing process 
rather than an end-of-the-year summa-
tion. Combining the use of performance 
measures with ongoing evaluation al-
lows for a more productive work ex-
perience and prevents "problem workers." 
This focuses both the supervisor's and 
the student's attention on the results ex-
pected from a job. 
CONCLUSION 
Performance measures set our expecta-
tions for how student employees should 
perform in our libraries. Perfor-mance 
measures are important in identifying how 
much a given student can be expected to 
do. Even though each library needs to tailor 
performance measures to its unique situa-
tion, performance measures clearly assist 
in planning and monitoring student work. 
Standards can improve the students' com-
mitment to their work along with their 
sense of accomplishment. Finally, per-
formance measures are invaluable in the 
management of student employees, par-
ticularly in motivation and evaluation. 
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The Effectiveness of a Projected 
Computerized Presentation in Teaching 
Online Library Catalog Searching 
Nancy L. Buchanan, Karen Rupp-Serrano, 
and Johanne LaGrange 
A computerized presentation teaching NOTIS commands and search strategy 
was produced using Show Partner F/X software. Students from a freshman 
composition class viewed the presentation and completed a NOTIS search 
exercise. A second group of students from the same class completed the exercise 
without having viewed the presentation. A comparison of the two groups' 
exercises and transaction logs show that the group that viewed the presentation 
proved better at using correct NOTIS commands and formulating effective 
search strategies. The greatest differences between the two groups were in 
subject searching (Library of Congress subject heading and keyword) and in 
locating specific items. 
II he online public access cata-log is quick! y becoming a part of life in the modem library. In the past patrons struggled 
with the intricacies and plain unwieldi-
ness of drawer upon drawer of three-by-
five-inch cards. Now they wrestle with 
the vagaries of computer terminals. While 
the online library catalog is a true blessing 
to practicing librarians, we want to 
guarantee that the library catalog is equally 
useful to and usable by patrons. 
To this end, librarians have engaged in 
one of our oldest and fondest pastimes: 
library instruction. In our eagerness to en-
sure that patrons make the best possible use 
of computerized catalogs, we try a variety 
of teaching methods: handouts, lectures, de-
monstrations, help screens, and computer-
ized instruction. But after all our strenuous 
efforts, have we really had any impact? 
This study, conducted at Texas A&M 
University's Sterling C. Evans Library, is 
one attempt to answer this question. 
Using the software program Show Part-
ner F /X, two reference librarians and 
one cataloger created a computerized 
presentation explaining how to use 
NOTIS, our online library catalog. The 
presentation was projected onto a large 
viewing screen and accompanied by an 
audiotape narration. Three sections of the 
required freshman-level composition 
course viewed the presentation. The stu-
dents in these sections, plus students 
from three sections of the same course 
who did not view the presentation, then 
completed a library exercise on NOTIS use. 
We collected and examined the students' 
exercises, as well as the transaction logs 
from the NOTIS searches the students did 
while completing the exercise. The results 
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show that while the students who 
viewed the presentation may not have 
librarian-level searching ability, they 
were able to search NOTIS more cor-
rectly and effectively than their non-
viewing counterparts. Our instructional 
efforts did pay off. 
After examining previous related stu-
dies, this paper describes the presenta-
tion, examines the differences in NOTIS 
searching abilities between the presenta-
tion viewers and nonviewers, recounts 
students' reactions to NOTIS and the 
presentation, and discusses the implica-
tions of this study for future in-
structional efforts. 
PREVIOUS RESEARCH 
A long history of research concerning 
the value of user training exists. Re-
searchers have explored the role of in-
struction in improving patron satisfaction 
with OPACs and have also attempted to 
evaluate user-education methods. Betsy 
Baker and Brian Nielsen discussed the 
development of instructional methodolo-
gies for OPACs, noting how instructional 
theory and library technology have 
merged.1 Baker and Nielsen also re-
viewed the professional literature which 
outlines conflicting schools of thought on 
the value of user education. 
Baker and Nielsen conducted a sub-
stantive study of user-training research 
involving the NOTIS system at North-
western University. The study, sup-
ported by a grant from the Council on 
Library Resources, concentrates on es-
tablishing an effective instructional pro-
gram and on evaluating instructional 
models through such techniques as test-
ing and transaction logs.2 Researchers 
particularly mention that transaction log 
data would be "invaluable to grounding 
librarians in concrete knowledge about 
the behavior of users."3 However, they 
also note that before any conclusions 
might be reached "a period of consider-
able experimentation and practical exami-
nation of what works and doesn't work" 
in regard to OPAC instruction needs to be 
undertaken.4 Nielsen, Baker, and Beth 
Sandore's final report to the Council on 
Library Resources details information 
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on the project and discusses its objec-
tives, design, findings, and conclusions.5 
The final report also analyzes OPAC in-
structional theory, concepts, planning 
and objectives, as well as instructional 
content and motivational factors.6 
Several other studies also focus on 
OPAC user training or behavior. Karen 
Markey offers an overview of patron 
attitudes and quantitative statistical re-
sults gathered during a study of library 
user needs in relation to OPACs. This 
extensive study, which involves 29 li-
braries and user surveys, transaction 
logs, and interviews, emphasizes library 
patrons' use of types of assistance and 
the importance of printed materials.7 
Mike Berger and Katharina Klemperer 
provide a more general overview of 
OPAC instruction, as they separate in-
structional goals into several broad cate-
gories, including teaching catalog use, 
teaching patrons about the library, and 
teaching research methods. 8 
Our instructional efforts did pay off. 
A number of articles are helpful in 
addressing the use of computerized 
large-group presentations for user in-
struction. Susan K. Charles, Keith A. 
Waddle, and Jacqueline B. Hambric dis-
cuss the use of Show Partner to create a 
computerized presentation for training 
InfoTrac users.9 Nancy Gusack details 
the use of the SHOW program at 
UCLA.10 Emily J. Batista and Deborah A. 
Einhorn discuss PC Storyboard and its 
applications in creating an instructional 
presentation for BRS/MENUS.11 
PRESENTATION 
The instructional presentation was 
created using the software package 
Show Partner F /X. This software, pro-
duced by Brightbill-Roberts and Com-
pany, is designed to create desktop 
presentations on IBM PCs and compati-
bles. It consists of several integrated pro-
grams that allow the user to import 
screens from a variety of software sys-
tems as well as to create unique text and 
image screens. The imported and 
created screens are then arranged and 
presented in sequence by the software's 
run-time module, creating the presenta-
tion in a way similar to how edited film 
is put together to create a videotape. 
The following equipment is needed to 
use Show Partner F /X: 
• an IBM PC, PS, or compatible with one 
or more disk drives (at least one hard 
disk drive preferred); 
• 320K of memory, assuming at least 256K 
of available memory (more memory 
may be needed for systems using an 
IBM Enhanced Graphics Adapter or 
IBM Video Graphics Array); 
• MS-DOS 2.0 or newer; 
• one of the following graphics adapters: 
IBM Color, MultiColor, or Enhanced 
Graphics Adapter; Hercules Mono-
chrome Card; IBM Video Graphi~s 
Array; or a system offering 100 percent 
compatibility with one of these 
adapters; 
• one of the following monitors: IBM 
PC; IBM PS/2; IBM Enhanced Color 
Display; or 100 percent compatible; 
• Microsoft mouse or 100 percent com-
patible (optional, but necessary to run 
the Object Editor application of the 
software). 
The first step in creating the presenta-
tion was the selection of the NOTIS ele-
ments to be included (these are discussed 
below). The creators then searched NOTIS 
for appropriate screens to illustrate the 
chosen points. An effort was made to 
ensure that the examples covered a 
range of academic disciplines. Once the 
NOTIS screens were selected, they were 
downloaded using Procomm telecom-
munications software. These screens be-
came the presentation's imported screens. 
With the instructional agenda and 
captured screens in hand, the creators 
wrote a script explaining the necessary 
points and incorporating the examples. 
Some of the screens were altered using 
Show Partner F /X. Most of the altering 
involved highlighting certain parts of 
the screens, but it also involved moving 
and eliminating screen elements. 
Several screens used in the presenta-
tion were created from scratch. The Gra-
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FIX Editor application of Show Partner 
FIX is a paint program similar to Mac-
Paint. It has many abilities, including the 
creation of lines, boxes, and circles, and 
the use of colors and patterns. The 
created screens enlivened the presenta-
tion and provided a visual break from 
the standard NOTIS screens. They also 
helped to illustrate certain concepts. For 
example, the presentation used Venn di-
agrams to explain Boolean logic. 
The creators then decided upon the 
screen order and selected which visual 
effects would be used as one screen gave 
way to another. A variety of effects is 
possible, such as a simple replacement 
(the entire screen changes at the same 
time, simulating how one NOTIS screen 
changes to another) or a vertical split-
screen effect (the existing screen parts in 
the middle and moves outward, reveal-
ing the new screen). 
The final two steps in preparing the 
presentation involved timing. The script 
was recorded, to ensure that the narra-
tion in all the presentation was identical. 
The creators then determined the length 
of time each individual screen would be 
visible by playing the recorded narrative 
while viewing the presentation and 
painstakingly adjusting the number of 
seconds each screen would be projected. 
The presentation was then ready for 
viewing. 
The participating English classes 
watched the presentation in their class-
rooms. This involved transporting a 
portable Compaq III, an audiotape 
player, a Dukane MagniView 400 liquid 
crystal display projection system, and a 
portable overhead projector. 
The presentation gave information on 
NOTIS 4.6 search commands and tech-
niques. The following information ex-
plains the NOTIS basics covered in the 
presentation and asked for in the exer-
cise. Users search NOTIS by entering a 
command, which identifies what type of 
search the patron wants to conduct, and 
then entering the search term(s). The 
basic commands are "a="for author, 
"t=" for title, "s=" for Library of Con-
gress subject heading, and "k=" for key-
word. The author, title, and subject 
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heading commands retrieve all authors, 
titles, and subject headings that begin 
with the entered letters. Keyword lo-
cates all items with cataloging records 
that contain the exact entered terms in 
the fields that are keyword indexed. In a 
keyword search, search terms can be 
truncated by entering a word stem fol-
lowed by a dollar sign. A number can be 
placed after the dollar sign specifying 
words having up to and including that 
· number of additional letters. In a key-
word search, the Boolean operators 
AND, OR, and NOT can be used. At any 
point, a user can access a general help 
screen by typing "h" <return> or view a 
help screen on a particular type of search 
by typing the command letter followed 
by <return>. NOTIS 4.6 has many other 
features and techniques (e.g., SAME 
Boolean operator, field limiting, local 
subject term searching), but these were 
neither covered in the presentation nor 
addressed in the exercise. 
METHOD 
The presentation's testing used six 
sections of English 104, a required fresh-
man composition class. Three sections, 
each having a different instructor, 
viewed the presentation. Three sections, 
each taught by one of the same three in-
structors, did not view the presentation. 
The students then had a week in which to 
complete a NOTIS exercise. While com-
pleting the exercise was required, the 
students were not graded on their per-
formance. A total of 68 viewers and 69 
nonviewers completed the exercise. 
The NOTIS exercise consisted of 
demographic questions, questions about 
NOTIS commands and search strategy, 
questions asking students to locate items 
on NOTIS, and questions about there-
spondent's opinions of and perceived 
use of NOTIS. The viewers' question-
naires also included questions about the 
presentation. All the questions except 
those on reactions to NOTIS and the pre-
sentation were multiple choice. Some 
asked students for one answer, while 
others asked them to mark all applicable 
answers. A copy of the questionnaire is 
available from the authors. 
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The respondents were asked to use 
NOTIS terminals in order to answer the 
questions and were seated at NOTIS ter-
minals while they completed the exer-
cise. In order to prevent respondents 
from asking for help from other partici-
pants, librarians, or library users, the 
students completed the exercise during 
the evening under the supervision of the 
librarians conducting the study in the 
Processing Division of the library. The 
data were analyzed using Statpal, ami-
crocomputer program for statistical col-
lection and manipulation. 
Transaction logs were also collected 
for all the participants' NOTIS searches. 
A transaction log records every key-
stroke entered into a NOTIS terminal. 
The transaction logs were identified by 
terminal number and time, making it 
possible to identify a search as having been 
conducted by a viewer or a non viewer. The 
transaction logs were examined for addi-
tional information and insight relating to 
specific questions and issues. 
RESULTS 
A comparison of the questionnaires 
and transaction logs for the viewers and 
nonviewers makes clear that there are 
significant differences in the abilities of 
the two groups to understand and use 
proper NOTIS commands and to formu-
late search strategies. The following sec-
tion examines the differences in NOTIS 
use between viewers and nonviewers. 
An examination of demographic differ-
ences between the two groups follows. 
Viewers versus Nonviewers 
Viewers demonstrated greater NOTIS 
searching ability in three areas: the use 
and understanding of basic NOTIS com-
mands; subject searching (both keyword 
and Library of Congress subject head-
ing); and the ability to locate specific 
items. 
Basic Searching. The smallest amount 
of difference between the viewers and 
nonviewers is apparent in the most basic 
types of searching: searching by author 
and title. While some differences were 
evident, these two concepts seemed the 
easiest for the nonviewers to grasp. 
Viewers exhibited a better under-
standing of and performance ability in 
NOTIS author searching. When asked 
which of five commands was the correct 
one to use when searching by author for 
John Steinbeck's Travels with Charley, 
85% of the viewers chose a=Steinbeck 
John as their only answer, while 79% of 
the nonviewers did so. When exercises 
with multiple responses are included, 
93% of the viewers chose a=Steinbeck 
John, compared to 81% of the non-
viewers. While the general understand-
ing of title searching was similar 
between the two groups, those who 
viewed the presentation were much 
more conversant with its intricacies. 
While nonviewers performed only 
slightly more poorly than viewers in a 
straightforward author search question, 
a more complicated question showed 
that they have less understanding of 
what the a= command locates and when 
it is appropriate for use. When asked to 
locate books about Shakespeare, 48% of 
the nonviewers said a=Shakespeare Wil-
liam would do this, while only 31% of 
viewers did so. At-test reveals a p value 
of .02 for these responses, meaning that 
there is a 2% probability a difference of 
this size in the mean score for this ques-
tion between viewers and nonviewers 
would occur by chance.12 For 38% of the 
nonviewers a=Shakespeare William was 
their only answer to the subject search 
question, compared to 24% of the viewers. 
The difference between viewers and 
nonviewers in title searching was less 
related to their understanding of the t= 
command than their understanding of 
one technicality of it. When asked how 
they could locate The Sun Also Rises by 
Ernest Hemingway, 99% of the viewers 
and 94% of the nonviewers chose t= as a 
response. On a question asking how the 
respondent could find a book for which 
the respondent is given two possible 
titles and told that the author is either 
Cohen or Kohen, 97% of both viewers 
and nonviewers selected t= as one of 
their answers. Despite these similar re-
sults, the transaction logs revealed a 
nonviewer problem with title searching 
that the questionnaires did not. Twenty-
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nine percent of the nonviewers at-
tempted title searches with a title begin-
ning a, an, or the, which is not allowed by 
NOTIS and was covered in the presenta-
tion. Only 12% of the viewers did so. 
While the general understanding of title 
searching was similar between the two 
groups, those who viewed the presenta-
tion were much more conversant with its 
intricacies. 
Subject Searching. Subject searching, 
the second area of difference, involves 
keyword searching and Library of Con-
gress subject heading searching. Effec-
tive keyword searching includes the 
ability to use truncation and Boolean oper-
a tors. All of these skills were covered in the 
presentation and the exercise. 
Viewers demonstrated a clearer un-
derstanding of what a subject heading 
does and when it is appropriate to search 
using subject headings. On the question 
asking students how they would locate 
books about Shakespeare, 53% of the 
viewers chose s=Shakespeare William as 
one of their answers, while only 36% of 
the nonviewers did so. At-test reveals 
that the responses to this question have 
a p value of .02. 
Viewers exhibited their better grasp of 
when subject heading searching was ap-
propriate in several additional instances. 
When asked to locate books about movies, 
34% of the viewers used s=, while 20% of 
the nonviewers did so. On a question in 
which subject heading searching was not 
an effective way to find the desired book 
(the students were told an author's last 
name was Cohen or Kohen and two var-
iant titles), only 10% of the viewers tried 
s=. Nineteen percent of the nonviewers 
did so. 
Viewers were also more aware of in-
stances where keyword was an appro-
priate search strategy. When asked how 
they could use NOTIS to locate The Sun 
Also Rises by Ernest Hemingway, 59% of 
the viewers said they could use key-
word, compared to 45% of the non-
viewers. At-test reveals this question's 
results have a p value of .OS. All told, 35% 
of the viewers chose all three viable op-
tions (t=, a=, k=) while not choosing s=, 
while only 25% of the non viewers did so. 
' I 
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Viewers also demonstrated a better 
grasp of the intricacies of keyword 
searching. When asked how they actu-
ally used NOTIS to locate a book about 
which they knew that the author was 
Cohen or Kohen and that it had one of 
two titles, 46% of the viewers reported 
using a Boolean keyword search, com-
pared to 23% of the nonviewers. The 
transaction logs reflect the increased use 
of Boolean searches by viewers. Fifty-
three percent of the viewers employed 
correct Boolean keyword searches while 
doing the exercise (outside of the ques-
tions asking about the Boolean AND and 
OR), compared to 39% of the non-
viewers. 
Viewers were also more aware of 
instances where keyword was an 
appropriate search strategy. 
The students were tested on trunca-
tion, an aspect of keyword searching, by 
a question that asked what "mason$" 
would retrieve. The correct response 
was all of the multiple-choice options 
offered. Fifty-four percent of the viewers 
responded correctly, compared to 33% of 
the non viewers. At-test reveals these re-
sponses have a p value of .01. 
Two questions tested respondents' 
knowledge of the Boolean AND and OR. 
The questions asked what the search re-
quests "k=cat and dog" and "k=cat or 
dog" would retrieve. Sixty-nine percent 
of the viewers gave the correct answer to 
the AND question, while only 36% of the 
nonviewers did so. Interestingly, the OR 
question was an instance where the non-
viewers performed better than the 
viewers. Sixty-eight percent of the 
viewers said that OR would locate any 
items having either cat or dog in it, while 
81% of the non viewers gave this correct 
response. When the AND /OR responses 
are cross-tabula ted for the viewers and 
nonviewers, the results show that 60% of 
the viewers still selected the correct an-
swer for both questions, while 33% of the 
nonviewers did so. The viewers who 
selected incorrect answers did not fol-
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low. a pattern in which incorrect answer 
they chose. The nonviewers had a pre-
dilection for OR. Twenty-six percent 
selected the correct OR answer as their 
response to both questions. 
The transaction logs revealed an addi-
tional way in which viewers had a better 
grasp of what is and is not an appro-
priate way to search for items on subject. 
Thirty percent of the nonviewers at-
tempted to locate items on a subject by 
using a= followed by a subject, exclusive 
of the Shakespeare question. Eighteen 
percent of the viewers did this. 
Locating Specific Items. Given the 
viewers' better grasp of basic NOTIS 
commands and subject searching, they 
unsurprisingly proved more adept at lo-
cating specific items on NOTIS than the 
nonviewers. A simple question iden-
tified a book by author (S. Hawking) and 
subject (superstrings) and asked stu-
dents to indicate which of four call num-
bers was the correct one for the desired 
item. Ninety-four percent of the viewers 
were able to do so, while only 80% of the 
nonviewers were successful. A t-test at-
taches a p value of .01 to this question's 
responses. 
A similar question asked students 
whether or not the library has an anthro-
pology film on the Yanomamo Indians. 
This was a trickier question, since the 
library has such a film but it cannot be 
located using s= Yanomamo. The Library 
of Congress subject heading is Yanoama 
Indians. This item could only be located 
using keyword. Sixty-nine percent of the 
viewers said the library had the film, 
while only 44% of the nonviewers re-
sponded affirmatively. A t-test shows 
these results have a p value of .001. Not 
only does their better grasp of subject 
searching allow viewers to search for 
items on specific topics more effectively, 
it also enables them to locate specific 
items more successfully. 
Demographic Differences. The demo-
graphic questions on the students' ques-
tionnaires were designed with one 
purpose in mind: to identify differences 
between the viewing and nonviewing 
groups and to see if these differences 
might have affected the study's results. 
While there were two noticeable differ-
ences between the viewers and non-
viewers, these demographic differences 
appear to have had only a slight relation-
ship to NOTIS searching skills. 
The questionnaire asked about the fol-
lowing demographic variables: class; 
number of semesters at A&M; experience 
in using library catalogs, indexes, and al?-
stracts; frequency of use of library cata-
logs, indexes, and abstracts; credit hours 
of computer courses; frequency of com-
puter use; and previous NOTIS use. 
Table 1 shows the differences between 
viewers and nonviewers in these areas. 
Two major differences between the 
groups are apparent. First, more viewers 
were upperclassmen. Even though En-
glish 104 is a freshman-level class, only 
44% of the viewers were freshmen, com-
pared to 70% of the nonviewers. There 
were more sophomore, junior, and senior 
viewers than nonviewers. Not surprising 
given this, the viewers had been at A&M 
longer_ than the nonviewers. Twenty-
seven percent of the viewers attended 
A&M for five or more semesters, com-
pared to 7% of the nonviewers. 
The second major difference was in 
computer experience. Sixty-eight per-
cent of the non viewers had not taken any 
computer classes, compared to 42% of 
the viewers. Viewers used computers 
more frequently than nonviewers, 21% 
noting they used them daily. Only 9% of 
the nonviewers used computers this 
frequently. 
While viewers claimed to have used 
NOTIS more frequently than non-
viewers, the difference here was not as 
marked as that of class and computer 
experience. Viewers and nonviewers 
claimed similar . experience with and 
frequency of use of library catalogs, in-
dexes, and abstracts. 
The students' seniority may have 
played a part in how they answered 
some of the questions about NOTIS. 
When their answers to questions men-
tioned earlier are examined in light of 
this factor, as opposed to whether or not 
they viewed the presentation, discrepan-
cies were apparent in two instances (see 
table 2). On the question asking respon-
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dents to indicate the correct call number 
of a book about superstrings by S. Hawk-
ing, all but one of the incorrect responses 
came from a freshman. All but two of the 
incorrect answers, not surprisingly, were 
from students who had been at A&M two 
or fewer semesters. On the Yanomamo 
film question, freshmen and sopho-
mores performed similarly, while 
seniors and especially juniors performed 
better. This pattern is not as strong when 
examined by number of semesters at 
A&M. It should be noted that several 
demographic categories (i.e., juniors, 
seniors, and those at A&M one or three 
semesters) do not have as large a popu-
lation as other categories. 
Students' computer experiences reveal 
a similar pattern (see table 3). Ninety-five 
percent of students with any computer 
hours located the correct call number for 
the superstrings book, compared to 79% 
of students who had not taken computer 
courses. Students who never use com-
puters located the correct call number 
67% of the time, while those who use 
them once a month or more found the 
correct call number in from 86% to 100% 
of the attempts. This pattern does not 
hold true for the Yanomamo call number 
question, where students who never use 
computers actually performed better than 
any other group except those who use 
computers daily. 
It appears that the high number of 
upperclass viewers and more ex-
perienced computer users (two distinct 
groups, as a higher class does not neces-
sarily mean more computer use in this 
sample) may have slightly skewed the 
viewer/nonviewer results in these two 
questions. The varying and sometimes 
small numbers of respondents in these 
demographic categories make broader 
generalizations or a stronger statement 
difficult. 
REACTION TO NOTIS 
All students were asked how confi-
dent they felt searching NOTIS in 
general; searching by author, title, Li-
brary of Congress subject heading, and 
keyword; and how well they felt they 
used NOTIS. They were asked to re-
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TABLEt 
DEMOGRAPHIC DIFFERENCES 
%of %of 
Viewers Nonviewers 
Class 
Freshman 44 70 
Sophomore 31 23 
Junior 16 6 
Senior 9 1 
Semesters at A&M 
1 7 6 
2 43 62 
3 6 4 
4 18 20 
5+ 27 7 
Experience in Catalog Use 
Not experienced 12 6 
29 30 
43 51 
13 12 
Very experienced 3 1 
Frequency of Catalog Use 
Never 13 7 
1 x semester 38 39 
1 x month 29 39 
1 xweek 16 7 
1+ x week 3 7 
Computer Hours 
0 42 68 
3-6 55 30 
9-12 3 
15+ 0 0 
Frequency of Computer Use 
Never 10 7 
1 x month 28 48 
1 xweek 29 23 
2-6xweek 12 13 
Daily 21 9 
Prior NOTIS Use 
Never 21 26 
1-2 X 24 29 
3-7x 31 25 
8-18 X 10 13 
19+x 15 7 
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TABLE2 
STUDENT SENIORITY 
Superstrings Correct Yanomamo Correct 
Seniority No. % No. % 
Freshman 61 78 40 51 
Sophomore 37 100 20 54 
Junior 14 93 12 80 
Senior 7 100 5 71 
One semester 8 89 5 56 
Two semesters 57 79 38 53 
Three semesters 6 86 6 86 
Four semesters 26 100 12 46 
Five+ semesters 22 96 16 70 
TABLE3 
COMPUTER EXPERIENCE 
Superstrings Correct Yanomamo Correct 
Computer Experience No. 
0 computer hours 59 
3-6 computer hours 56 
9-12 computer hours 3 
15+ computer hours N/A 
Never use computers 8 
Use computers 1x month 45 
Use computers 1x week 31 
Use computers 2-6x week 17 
Use computers daily 18 
spond on a scale of one to five, one being 
"not confident" and "not well" and five 
being "very confident" and "very well." 
The responses, overall and broken down 
by viewing status, appear in table 4. 
Several observations can be made 
from the responses to these questions. 
First, viewers felt more confident using 
NOTIS and felt they used NOTIS better 
than nonviewers. In all instances but 
one, viewers had a higher average re-
sponse. This is especially apparent in 
keyword confidence, where there is a .41 
difference between viewers (average re-
sponse 4.12) and nonviewers (average 
response 3.71 ). The greatest difference in 
the distribution of ratings by viewers and 
nonviewers is in the "very confident" and 
"very well" categories. Viewers were 
much more likely to respond at the high 
% No. % 
79 38 51 
97 35 60 
100 3 100 
N/A N/A N/A 
67 8 67 
87 24 46 
86 21 58 
100 10 59 
90 14 70 
end of the scale, while nonviewers 
tended to settle in the middle. 
The most positive responses went to 
author and title searching confidence, 
these being the only two categories to 
average above four with both viewers 
and non viewers. Over half of all viewers 
said they were very confident when title 
searching (52%) and author searching 
(50%). The figures for nonviewers are 
48% for title and 39% for author. 
Viewers and nonviewers apparently 
felt identical in regard to Library of Con-
gress subject heading searching confi-
dence, giving that question the same 
average response. This question had the 
lowest average response, with the sec-
ond lowest being how well the respon-
dent felt he or she used NOTIS. Only 3% 
of the viewers and 6% of the non viewers 
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TABLE4 
PERCEIVED NOTIS USE AND REACTION TO PRESENTATION 
Question All Viewers Nonviewers 
23. Overall searching (easy I difficult) 3.86 4.03 3.72 
24. How well feel used NOTIS (not/very) 3.59 3.67 3.51 
25. Confident overall (not/very) 3.78 3.88 3.68 
26. Confident author (not/very) 4.26 4.41 4.12 
27. Confident title (not/very) 4.39 4.41 4.36 
28. Confident LCSH (not/very) 3.26 3.26 3.26 
29. Confident keyword (not/very) 3.91 4.12 3.71 
Note: All questions are on a 1-5 scale, with 1 beina the most negative and 5 being the most 
positive. The ends of the scales are indicate in parentheses. 
said they felt very confident when 
searching by subject heading. 
Interestingly, respondents' admitted 
confidence levels do not correlate to 
their NOTIS-searching abilities. On the 
question asking students which of five 
choices were Library of Congress subject 
headings, none of the 8% who answered 
correctly said they felt "very confident" 
searching by subject heading. None of 
those who said they were "very confi-
dent" searching by subject heading an-
swered correctly. On a question testing 
knowledge of truncation used in key-
word searching, 36% of those choosing 
the correct answer were "very confi-
dent" about keyword searching, while 
55% of those choosing an incorrect an-
swer were "very confident'' about key-
word searching. 
All respondents were asked what 
made NOTIS easy and hard to use. While 
not all students answered all the open-
ended questions, among those who did 
several trends emerged. 
The factor cited most often as making 
NOTIS easy to use was its on-screen in-
structions. This was mentioned by 29% 
of the viewers and 30% of the non viewers, 
so even those with prior NOTIS instruc-
tion found these helpful. The most men-
tioned difficulty using NOTIS was 
knowing what terms to use when search-
ing for items on a subject. Many of these 
comments specifically mentioned the Li-
brary of Congress subject headings. 
These comments echo the students' low 
confidence in subject heading searching. 
RESPONSE TO THE PRESENTATION 
Those participants who viewed the 
presentation were asked for their re-
sponses to it. On a scale of 1 (not helpful) 
to 5 (very helpful), they gave it a 3.76. 
When asked how helpful the presenta-
tion was in regards to forming their 
search strategies, viewers rated it a 3.38. 
In addition to these ratings, open-ended 
questions asked what the students liked 
best and least about the presentation, what 
would make it more helpful, and what, if 
anything, in the presentation was not 
explained in an understandable manner. 
Comments elicited by these questions 
pointed in several directions. Of those 
who responded, 71% said the presenta-
tion was understandable (52% of the 
total viewers). The most popular re-
sponse to "what would make the presen-
tation more helpful" was hands-on 
experience. This was selected by 41% of 
those who answered the question (13% 
of total viewers). Twenty-nine percent of 
those who responded said they thought 
the presentation was informative, and 
31% complained that they already knew 
a lot of the information presented. 
DISCUSSION 
The most encouraging result of this 
study is that the viewers of the presenta-
tion clearly demonstrated a better un-
derstanding of how to search NOTIS and 
were more successful in their searches. 
The library instruction did make a differ-
ence. When librarians are at the end of a 
week full of seemingly unending and 
unappreciated instructional sessions, it 
is reassuring and encouraging to know 
that our attempts are benefiting the li-
brary's users. 
By highlighting the differences be-
tween the viewers and nonviewers, this 
study points out the areas in which in-
struction is most needed. The greatest 
areas of difference, as noted above, are 
subject heading and keyword searching. 
This is not surprising, as these are the 
more complicated aspects of online cat-
alog use, but it reaffirms that this is 
where we should focus our instructional 
energies. 
In addition, this study shows areas 
that continue to be problems despite the 
instruction provided. Boolean search-
ing, although employed to some effect 
by the viewers, is one area in clear need 
of additional explanation. Users' ability 
to perform truncation would also benefit 
from further instruction. Another major 
error among the viewers was the distinc-
tion between a= and s= when an 
author's name was involved. These were 
an even greater problem among non-
viewers. These problem areas suggest a 
need for more instruction in critical 
thinking as opposed to purely pro-
cedural instruction. 
The type of instruction employed-a 
projected computerized presentation-
points to another benefit of this study. 
This type of presentation can be effective 
in teaching online library catalog use. 
While no type of instruction can replace 
individualized or interactive instruction, 
staffing and budgeting realities make such 
teaching an impossibility. A computerized 
presentation such as this one can be pro-
duced once and then used repeatedly to 
reach a large number of students in an 
effective manner. It could be projected 
large-screen (as in this study) in teaching 
classrooms or in the library or made avail-
able on disk for viewing in campus com-
puter laboratories. It also suggests that 
similar instructional tools that can be pro-
duced once and viewed repeatedly, such as 
videotape, would be helpful. Two advan-
tages of a computerized presentation, 
however, are that it can produce exact rep-
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licas of OPAC screens, and the creator 
can manipulate those screens to focus 
viewer attention as needed. 
While constructing a presentation such 
as this is certainly more work than produc-
ing the most common instructional tool, a 
handout, the purposes and benefits of the 
two instructional methods are quite 
different. A computerized presentation 
such as this one is intended to introduce 
patrons to the online catalog before they 
need to use it. It is designed to communi-
cate not just commands and procedures 
but to show the catalog in action. A pri-
mary goal of any instructional session is 
to let potential patrons know what they 
need to use in the library, how to use the 
necessary tool(s), and to instill in them a 
positive attitude toward the libnuy and its 
resources. When the subject of the in-
structional session is the online library cata-
log, these goals are better accomplished 
when the patron can view the catalog, thus 
becoming familiar with what is, to many, 
a strange and confusing resource. 
Furthermore, patron use of printed 
instructions occurs only at the patron's 
discretion. The most useful of online cata-
log handouts becomes useless when the 
patron declines to look at it. In NOTIS, as 
in many online systems, complete written 
instructions in online help screens are 
available to all users. These help screens 
are accessible at any point during NOTIS 
use, and users are alerted to them via on-
screen instructions. However, the user 
must ask for them. A presentation such 
as this one gives the handout and help 
screen reader a head start, and the non-
reader vital information he or she would 
otherwise be without. 
The methods employed in this study 
highlight a relatively new tool-transaction 
logs-with great potential for library re-
search. While much of the data cited in 
this paper came from library exercises 
filled out by students, it was supple-
mented by the records of the students' 
actual NOTIS searches. These logs can be 
used for several purposes, most notably 
discovering errors or problems that 
would not be evident from the exercises 
alone. The nonviewers' problem with 
beginning title searches with an article is 
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a good example of this. Transaction logs 
are physical reminders of how patrons 
really search a library catalog: what com-
mands are problematic, what skills they 
lack, what errors they repeatedly make. 
Transaction logs do not need to be part 
of a formal study such as this to provide 
these benefits to a library. 
July 1992 
This study brought valuable insight to 
the Sterling C. Evans Library. We hope it 
is useful to other libraries concerned 
with the value of library instruction and 
that it encourages similar studies in an 
effort to add continually to our store-
house of knowledge about how and why 
patrons really use libraries. 
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Management Preparation and Training 
of Department Heads in ARL Libraries 
Stefanie A. Wittenbach, Sever M. Bordeianu, 
and Kristine Wycisk 
This study analyzes the management preparation and training of department 
heads in ARL libraries. A survey was developed and sent to the heads of 
cataloging and reference departments in order to establish the number of formal 
management courses they have taken, the years of on-the-job management 
training prior to their first department head position, and the amount of 
continuing education they have pursued after becoming department heads. 
Libraries' management training requirements for filling department head posi-
tions and their support of ongoing training for managers were also analyzed. 
• 
he experience of many librar-
ians, as recorded in the library 
literature, indicates that the li-
brary profession does not as-
sign sufficient importance to management 
training for librarians. It is the responsi-
bility of library administrators, library 
educators, and professional library or-
ganizations to ensure that managers at 
all levels are prepared to manage effec-
tively their libraries. In his article "Li-
brary Managers: Can They Manage? 
Will They Lead?" Charles R. McClure 
describes the "crisis" in academic library 
management and its impact on the qu-
ality of library service: 
. . . academic library managers have 
not provided leadership in the solu-
tion of societal information problems, 
nor have they effectively utilized in-
novative managerial techniques to ad-
minister the library. Instead, a hybrid 
between "concerned paternalism" 
and "crisis management" impedes the 
library from serving as a problem 
solver in society and limits the librar-
ian from utilizing his/her full poten-
tial to improve the performance of the 
library.1 · 
Are library managers prepared to 
meet the challenges facing them? While 
management and leadership talent may 
be difficult to identify, skills and 
methods in these areas can be taught-and 
learned in various training settings.2 
Management education and training 
opportunities are numerous and grow-
ing. Recent studies indicate that most 
library schools now offer management 
courses, and many have a required man-
agement component.3 Management work-
shops and continuing education programs 
for librarians are available at local, state, 
regional, and national levels. Recent sur-
veys report that most academic libraries 
provide both paid time off and financial 
support for course work and workshop 
attendance.4 But are library managers-or 
librarians seeking management posi-
tions--taking advantage of management 
education and training opportunities? 
And are libraries requiring this prepara-
Stefanie A. Wittenbach is INNOPAC Project Team Coordinator; Sever M. Bordeianu is Social Sciences 
Coordinator; and Kristine Wycisk is Bibliographic Instruction Coordinator at the University of New 
Mexico General Library, University of New Mexico, Albuquerque, New Mexico 87131. 
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tion of their managers? The present 
study investigates these issues in aca-
demic libraries at the department head 
level since it has been noted that one of 
the greatest deficiencies in research li-
braries is management training for 
middle managers. 5 Whether or not 
managers apply these learned methods 
in the workplace is not the focus of this 
article. 
REVIEW OF THE LITERATURE 
The subject of managerial develop-
ment for librarians is well covered in the 
literature. The topic has received sub-
stantially more attention since the late 
1970s when the impact of organizational 
and technological change on the func-
tions and roles of librarians and the need 
for enhanced managerial sophistication 
throughout library organizations be-
came widely acknowledged in the pro-
fession.6 A recurrent theme, evident in 
the writings of McClure, Miriam H. Tees, 
and Deanna B. Marcum, among others, 
is that librarians lack the skills and tech-
niques needed for peak managerial ef-
fectiveness and that more exposure to, 
and experience with, management is-
sues is required of both potential and 
practicing library managers. 
Researchers are generally concerned 
with the scope of existing management 
education and training opportunities, 
the adequacy of these programs, and the 
needs of libraries of all types that are or 
are not being met. There are marked 
differences of opinion as to what 
managerial skills need to be learned, 
where they should be learned, and when 
and how they might best be learned. 
· These differences in part reflect differing 
job requirements in different types of 
libraries; individual librarians' back-
grounds, attitudes, experiences, and 
managerial expertise7; and the inherent 
strengths and weaknesses of the various 
education and training options.8 
John K. Mayeski and Marilyn J. Shar-
row, in their 1979 survey of library direc-
tors and personnel administrators con-
cerning the recruitment of academic li-
brary managers in 30 major research li-
braries, found that the majority of those 
July 1992 
interviewed thought that "managerial 
ability I experience" was both the most 
desired quality and the. quality most 
lacking in recent applicants for middle-
and upper-management positions.9 Asked 
what the profession should do, most re-
spondents answered, "pressure library 
schools to create specific programs for 
research libraries and management of 
libraries" and "provide more manage-
ment training and internal staff develop-
ment programs, job enrichment, etc.'/]0 
In her 1983 study, Adeline Wilkes sur-
veyed beginning academic librarians 
concerning the management functions 
they performed, their perceived abilities 
to perform these functions, and the ex-
periences that provided the most useful 
preparation for their management roles. 
Responding to this third survey area, her 
respondents ranked on-the-job experience 
first, observing other managers second, 
and graduate courses in library schools 
third in importance, followed by a 
variety of other experiences including 
independent study, undergraduate 
study, graduate courses in business ad-
ministration, and on-the-job training 
outside of libraries.11 
In 1978, Martha Bailey interviewed 
twenty-three middle managers and ad-
ministrators in five ARL libraries to 
ascertain how well library schools were 
preparing librarians for middle manage-
ment positions. She also examined job 
advertisements in several library and in-
formation science journals to determine 
the education and work experience re-
quired for such positions. She dis-
covered that most managers thought 
that library school courses were of little 
use to them in their positions as middle 
managers largely because of the time lag 
(typically three to five years) between 
when they took their course work and 
when they first became managers.12 Con-
versely, most of the managers inter-
viewed agreed that in-service training in 
supervision and management, work-
shops, and continuing education pro-
grams were extremely valuable.13 She also 
found that while most interviewees 
stressed the importance of previous work 
experience in obtaining a management 
position and succeeding in it, the quali-
fications stated in the job advertisements 
were often vague in terms of years of 
experience and specific work experience 
requested.14 
Bailey's study, as well as the others 
mentioned above, points out an addi-
tional concern in the literature of 
managerial development for librarians: 
the role of experience in determining 
managerial effectiveness. The study also 
underscores the lack of agreement in the 
profession as to the amount and type of 
experience most desirable for managers, 
and alludes to the undefined way in which 
the term experience is often used. In many 
articles and publications it is difficult to 
determine whether the experience men-
tioned, e.g., on-the-job, administrative, or-
ganizational, practical, work, etc., refers 
to management experience, professional 
experience, technical experience, or per-
haps a combination of these. Despite the 
lack of clarity in the use of the term ex-
perience, much of the research points to 
its value in addition to management ed-
ucation and training. Seldom is ex-
perience viewed as sufficient in itself.15 
BACKGROUND 
Although all of these issues affect one 
another, managerial preparation and on-
going development are the focuses of the 
present study. Several hypotheses con-
cerning training for academic library de-
partment heads, specifically within ARL 
libraries, were formulated: 
1. Librarians become department 
heads primarily because of a high 
number of years of experience (and 
therefore a thorough working knowl-
edge of operations) in a department, 
and only secondarily because of the 
amount of management training or 
on-the-job management experience 
they have. 
2. Libraries do not include manage-
ment training or on-the-job manage-
ment experience as a prerequisite 
when hiring department heads. 
3. Middle managers in libraries do 
not participate extensively in ongo-
ing management training after be-
coming department heads, even 
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though numerous training oppor-
tunities exist. 
4. Libraries do not require depart-
ment heads to participate in con-
tinuing education in management. 
METHODOLOGY 
A survey was developed that covered 
three areas: management education and 
training prior to the first department head 
position, ongoing management training 
following appointment as a department 
head, and current management training 
support and requirements for managers 
in ARL libraries. A 2-page survey con-
sisting of 12 questions was mailed in 
August 1990 to 2 sample groups of middle 
managers: heads of cataloging depart-
ments and heads of reference depart-
ments, as identified in the American Library 
Directory, at the main branches of 105 ARL 
libraries. Middle managers as defined in 
this study are persons "above the first 
level of supervision and below the top 
level of management," specifically de-
partment heads.16 (A copy of the sur-
vey instrument is available from the 
authors.) 
The survey categories for formal man-
agement training included: (1) manage-
ment courses in library school; (2) other 
formal management courses (e.g., busi-
ness school, M.B.A.); and (3) management 
workshops, seminars, or continuing edu-
cation classes. On-the-job library manage-
ment training included positions as acting 
department head, assistant department 
head, unit head or team leader, and other. 
Some positions listed by survey respon-
dents in the "other" category included 
coordinator, section head, and staff su-
pervisor. Continuing education manage-
ment training included courses completed 
"while serving in department head posi-
tions." Survey respondents were given the 
following categories in which to report 
ongoing training: (1) formal courses; (2) 
workshops, seminars, continuing educa-
tion courses; (3) management/ adminis-
trative internships; and (4) other. 
A total of 146 (70%) surveys were re-
turned, 73 in each sample group. Of 
those, 67 survey forms in each group 
were filled out completely and therefore 
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TABLEt 
MEAN YEARS OF EXPERIENCE AND NUMBER OF COURSES REPORTED 
Formal management training courses prior to 
first department head position 
Maximum number of courses taken 
On-the-job management training years prior to 
first department head position 
Maximum years reported 
Years in department prior to becoming 
department head 
Maximum years reported 
Years in department head positions 
Maximum years reported 
Ongoing management training while a 
department head 
Maximum number of courses taken 
had usable data (91.78% of those re-
turned). The data collected from the 2 
sample groups were then tabulated in a 
Lotus 1-2-3 file and uploaded to the 
Statistical Analysis System (SAS) for 
analysis. The t-test at the 95% confidence 
level was used to analyze pertinent por-
tions of the data. In most cases, data are 
not reported for the number of courses 
or years indicated by less than 5% of the 
respondents (fewer than 4 people) in 
order to clarify the reading of the data. 
The low percentages were, however, in-
cluded in the statistical analysis of the 
data. Maximum numbers of courses and 
years are reported to provide an indica-
tion of the range of the results. 
Of the cataloging department heads 
(CDHs), 7 (11 %) indicated that their first 
department head position was not in a 
cataloging department, while 19 (28%) 
of the reference department heads 
(RDHs) held their first department head 
position in a department other than ref-
erence. Cataloging department heads 
averaged 8.12 years of experience in a 
cataloging department before becoming 
department heads, with a maximum of 
29 years, and reference department 
heads reported an average of 5.49 years 
in a reference department, with a maxi-
mum of 20 years. The CDHs reported an 
Cataloging Reference 
N=67 N=67 
3.84 2.49 
24 11 
4.76 1.71 
20 9 
8.12 5.49 
29 20 
8.84 8.25 
29 34 
6.01 5.66 
48 32 
average of 8.84 years in department head 
positions, with a maximum of 29 years. 
The RDHs averaged 8.25 years as de-
partment heads, with a maximum of 34 
years reported. Table 1 compares the 
mean number of courses taken, the mean 
number of years of on-the-job manage-
ment training, and the mean number of 
years in the department for the two 
sample groups. 
FORMAL MANAGEMENT 
TRAINING PRIOR TO FIRST 
DEPARTMENT HEAD POSITION 
Cataloging department heads aver-
aged 3.84 formal management courses, 
workshops, and seminars, while refer-
ence department heads averaged 2.49 
courses. Twelve (18%) of the department 
heads in each sample group had taken 
no formal management training courses 
before their first department head posi-
tion. CDHs averaged 4.76 years of on-
the-job management training prior to 
becoming department head and RDHs 
averaged 1.71 years in training positions 
such as acting head, assistant head, or 
team leader. Seven (10%) CDHs and 21 
(31 %) RDHs had no prior on-the-job 
management experience (see table 1). 
Of the CDHs who responded to the sur-
vey, 28 (42%) reported taking 1 manage-
ment course in library school, 12 (18%) 
took 2 courses, 4 (6%) had 3 courses, 
while 22 (33%) had no management 
course in library school. Sixty-four (96%) 
CDHs had no other formal management 
courses before becoming a department 
head, with 2 such courses being the 
highest number reported. Twenty-nine 
(43%) CDHs had taken no management 
workshops, seminars, etc., prior to their 
first department head position, while 10 
(15%) had taken 1, 7 (10%) had 2, 6 (9%) 
had 3, 4 (6%) had 5, and 4 (6%) had taken 
10. The highest number of workshops 
reported by CDHs was 20. 
Of the RDHs who responded to the 
survey, 34 (51%) reported taking 1 man-
agement course in library school, 10 
(15%) had 2 courses, and 21 (31 %) had 
no management course as part of their 
library school training. Sixty-two (93%) 
RDHs had no other formal management 
courses, with 9 such courses being the 
highest number reported. Forty-one 
(61 %) RDHs had no management work-
shops, seminars, etc., prior to becoming 
department head. Fourteen (21 %) re-
ported taking either 1 or 2 workshops. 
The highest number of workshops re-
ported by RDHs was 10. 
FORMAL ON-TilE-JOB MANAGEMENT 
TRAINING PRIOR TO FIRST 
DEPARTMENT HEAD POSITION 
Of the CDHs who reported prior on-
the-job management training, 29 (43%) 
had 0.33 to 3 years' experience as acting 
department head; 19 (28%) had 1-19 
years as assistant department head; 42 
(63%) had 1-13 years as a unit head or 
team leader; and 10 (15%) had 1-6 years 
in other administrative positions. 
Of the RDHs who had on-the-job man-
agement training prior to their first de-
partment head position, 19 (28%) had 0.5 
to 2 years as acting department head; 16 
(24%) had 0.5 to 4 years as assistant de-
partment head; 12 (18%) had 1-6 years 
as a unit head or team leader; and 14 
(21 %) had 1-8 years of other on-the-job 
management experience. 
A t-test for the significance of the 
difference between means was run. A 
significant difference exists between cat-
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aloging department heads and reference 
department heads in both years of on-
the-job management training and total 
number of years worked in a similar de-
partment prior to becoming a depart-
ment head. CDHs had nearly three times 
more years of on-the-job management 
training experience than did RDHs. In 
terms of years in the department before 
becoming a department head, CDHs 
averaged nearly one and a half times as 
many years as RDHs. There was, 
however, no significant difference ob-
served between the two groups in the 
number of formal management training 
courses taken (see table 1). 
LENGTH OF EXPERIENCE 
IN A DEPARTMENT 
To test the hypothesis that the primary 
factor in becoming a department head is 
departmental, not managerial, ex-
perience, those department heads with 
5.5 or fewer and ten or more years of 
experience in a similar department prior 
to becoming department head were ana-
lyzed for the amount of formal and on-
the-job management training each had 
(see table 2). Of the respondents with 5.5 
or fewer years of departmental ex-
perience, 23 cataloging department 
heads averaged 2.74 years, and 36 refer-
ence department heads averaged 2.34 
years in a department before becoming 
department heads. The CDHs averaged 
4.35 formal courses and 3.03 years of 
on-the-job training. The RDHs reported 
a mean of 2.5 formal management 
courses and 0.99 years of on-the-job 
management training. 
The t-test revealed that the cataloging 
department heads with 5.5 or fewer 
years in a department had significantly 
more on-the-job training prior to becom-
ing department heads than their refer-
ence counterparts. However, no 
significant difference existed between 
the number of formal management 
courses taken by CDHs and RDHs with 
5.5 or fewer years of experience. 
Of the respondents with 10 or more 
years in a similar department before be-
coming department head, 23 CDHs re-
ported a mean of 5.22 formal courses and 
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TABLE2 
LOW /HIGH YEARS OF EXPERIENCE IN DEPARTMENT 
BEFORE FIRST DEPARTMENT HEAD POSITION 
Cataloging Department Heads Reference Department Heads 
~ 5.5 Years Prior 
Experience 
N=23 
Mean years= 2.74 
~ 10 Years Prior 
Experience 
N=23 
Mean years = 14.36 
~ 5.5 Years Prior 
Experience 
N=36 
Mean years = 2.34 
~ 10 Years Prior 
Experience 
N= 12 
Mean years= 12.01 
Formal courses 
taken prior to 
first department 
head position 
Number of 
courses per year 
of experience 
On-the-job 
training prior to 
first department 
head position 
Number of years 
on-the-job 
training per year 
of department 
experience 
4.35 
1.59 
3.03 
1.11 
7.86 years of on-the-job training. Twelve 
RDHs averaged 2.46 formal manage-
ment courses and 3.46 years of on-the-
job management training. Cataloging 
department heads with more than 10 
years of departmental experience had 
more than twice as many years of admin-
istrative experience prior to becoming 
department head as did the heads of 
reference with similar experience. 
Prior to their first department head 
position, CDHs who had worked 5.5 or 
fewer years in a cataloging department 
took 4 times as many formal manage-
ment courses in proportion to the length 
of time worked than those with ten or 
more years of similar experience. For 
RDHs, the difference was 5 times greater. 
The difference also holds true in the 
years of on-the-job management train-
ing prior to the first department head 
position for respondents with 5.5 or 
fewer years of experience in a similar 
department and those with more than 10 
years. Of both CDHs and RDHs, those 
with 5.5 or fewer years of departmental 
experience had proportionally twice as 
many years in on-the-job management 
5.22 2.50 2.46 
0.36 1.07 0.20 
7.86 0.99 3.46 
0.55 0.42 0.29 
positions as those with 10 or more years 
of experience. 
LIBRARY TRAINING REQUIREMENTS 
AT THE TIME OF HIRING 
One of the hypotheses tested was that 
new department heads have little formal 
or on-the-job management training be-
cause libraries do not require it at the 
time of hiring. Survey respondents were 
asked whether management training or 
on-the-job management experience was 
required, preferred, or not required for 
their first department head position. Of 
the CDHs, 21 (31 %) indicated that train-
ing was required. Thirteen (19%) re-
ported that training was preferred, and 
20 (30%) that it was not required. The 
numbers for RDHs provide even stronger 
support for the hypothesis: only 4 (6%) 
reported that training was required, 
while 22 (33%) indicated that training 
was preferred and 35 (52%) that it was 
not required (see table 3). 
The mean number of management 
courses a person had taken prior to at-
taining his or her first department head 
position was then compared relative to 
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TABLE3 
MANAGEMENT TRAINING PRIOR TO FIRST DEPARTMENT HEAD POSITION 
(REQUIRED, PREFERRED, NOT REQUIRED) 
Management training required 
Mean number of courses 
Mean years of on-the-job training 
Management training preferred 
Mean number of courses 
Mean years of on-the-job training 
Management training not required 
Mean number of courses 
Mean years of on-the-job training 
Don't remember if required 
Mean number of courses 
Mean years of on-the-job training 
requirement, preference, and no require-
ment by applying a t-test. For both 
CDHs and RDHs, there was a significant 
difference between the mean number of 
courses taken by those respondents who 
indicated training was a required quali-
fication and those who indicated it was 
not. Cataloging department heads took 
an average of 6.43 management courses, 
workshops, etc., when required and only 
3 courses when training was not re-
quired. Reference department heads 
averaged 6.38 courses when training 
was required and only 1.37 courses 
when training was not required prior to 
attaining their first department head 
position. There was, however, no signif-
icant difference between the number of 
courses taken when such training was 
required as opposed to preferred. 
The t-test was also used to compare 
the number of years of on-the-job train-
ing relative to requirement, preference, 
and no requirement. On the one hand, 
cataloging department heads had signif-
icantly more on-the-job training when 
management training or administrative 
experience was required than when it 
was either preferred or not required. For 
reference department heads, on the 
other hand, no significant difference ex-
isted in the number of years of on-the-job 
Cataloging Reference 
N = 21 (31.3%) N =4 (6.0%) 
6.43 6.38 
7.08 2.50 
N = 13 (19.4%) N = 22 (32.8%) 
2.77 3.91 
3.71 2.18 
N = 20 (29.9%) N = 35 (52.2%) 
3.00 1.37 
2.55 1.13 
N = 12 (17.9%) N = 5 (7.5%) 
2.08 1.20 
5.74 3.40 
training based on whether such training 
was required, preferred, or not required. 
The results of this question for both for-
mal and on-the-job training are shown in 
table 3. 
ONGOING MANAGEMENT 
TRAINING WHILE 
A DEPARTMENT HEAD 
To test the hypothesis that middle 
managers are not committed to partici-
pating in ongoing management training 
after becoming department heads, re-
spondents were asked to list the number 
of continuing education management 
courses, workshops, seminars, etc. taken 
since becoming a department head. The 
cataloging department heads took an 
average of 6.01 management training 
sessions over the course of their careers 
as department heads (see table 1). The 
maximum number of courses taken was 
48, with 6 (9%) CDHs not having any 
continuing education in the area of man-:-
agement training. 
The reference department heads aver-
aged 5.66 management training work-
shops, etc. since becoming department 
heads, with a maximum of 32 courses. 
Eleven (16%) RDHs did not take man-
agement training while in department 
head positions. The t-test revealed that 
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TABLE4 
LOW /HIGH EXPERIENCE IN DEPARTMENT HEAD POSITIONS 
Cataloging Department Heads Reference Department Heads 
S 5.5 Years As ~ 10 years as S 5 . .5 Years As ~ 10 years as 
Department Department Department Department 
Head Head Head Head 
N=28 N=30 N= 27 N=25 
Mean number of continuing 
education management 
courses 
Number of courses per year 
as department head 
Mean years= 
2.64 
3.25 
1.23 
there was no significant difference be-
tween the two sample groups for the num-
ber of years as a department head or the 
number of ongoing management training 
courses taken. The average length in de-
partment head positions for cataloging 
and reference department heads is similar, 
as is the average number of continuing 
education management courses taken. 
Are library managers-or librarians 
seeking management positions-
taking advantage of management 
education and training opportunities? 
Those respondents with 5.5 or fewer 
total years as a department head and 
those with 10 or more years as a depart-
ment head were then analyzed for their 
commitment to ongoing management 
training. Of the respondents with 5.5 or 
fewer years as department heads, 28 
CDHs averaged 2.64 years and 27 RDHs 
averaged 2.48 years in department head 
positions. CDHs took an average of 3.25 
continuing education management 
courses and RDHs took an average of 
2.93 courses. Of the respondents with 10 
or more years in department head posi-
tions, 30 CDHs averaged 15.02 years of 
experience and took an average of 9.50 
ongoing management training courses 
and workshops. Twenty-five RDHs 
averaged 15.08 years in department 
head positions and took an average of 
8.80 continuing education management 
courses (see table 4). 
Mean Years= 
15.02 
9.50 
0.63 
Mean years= 
2.48 
2.93 
1.18 
Mean years= 
15.08 
8.80 
0.58 
The t-test showed that for both CDHs 
and RDHs there is a significant differ-
ence in the total number of ongoing man-
agement training courses taken by those 
with high experience as compared to 
those with low experience. Department 
heads with 10 or more years of ex-
perience took more continuing educa-
tion courses than those with 5.5 or fewer 
years as a department head. Interest-
ingly enough, however, when compar-
ing the number of courses taken per year 
of experience, newer department heads 
take proportionally twice as many courses 
as do experienced department heads. 
CONTINUING EDUCATION 
REQUIREMENTS FOR 
LIBRARY MANAGERS 
To test the hypothesis that libraries are 
not requiring department heads to par-
ticipate in management continuing edu-
cation, survey respondents were asked 
whether the courses taken while serving 
in department head positions were pri-
marily required, encouraged, or volun-
tarily attended. Eleven (16%) CDHs and 
9 (13%) RDHs indicated that the ongoing 
management training was required of 
them. Twenty-seven (40%) CDHs and 26 
(39%) RDHs were encouraged to attend 
these sessions, and 44 (66%) respondents 
in each group reported that the training 
activities were voluntarily attended. 
Table 5 shows the mean number of ongo-
ing management training courses, work-
shops, etc. attended by each group that 
indicated training was required, en-
couraged, or voluntary. 
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TABLES 
ONGOING MANAGEMEMT TRAINING REQUIREMENT 
Ongoing training required 
Mean number of courses taken 
Ongoing training encouraged 
Mean number of courses taken 
Ongoing training voluntary 
Mean number of courses taken 
The mean number of courses was com-
pared relative to whether such courses 
were required, encouraged, or volun-
tarily attended. The t-test revealed that 
for both CDHs and RDHs there was no 
significant difference between the num-
ber of courses taken, regardless of 
whether the courses were required, en-
couraged, or voluntarily attended. 
Although this survey made no at-
tempt to evaluate either the quality of 
the management training or the respon-
dents' effectiveness as department heads, 
the respondents were asked whether they 
had implemented any ideas from the 
courses, workshops, etc., in their work. Of 
the CDHs, 29 (43%) reported generally yes, 
25 (37%) answered somewhat, and seven 
(10%) said generally no, theyhadnotused 
ideas from their management training. 
Six (9%) CDHs did not answer the ques-
tion. Twenty-five (37%) RDHs indicated 
that they had applied ideas to their 
work, 26 (39%) responded somewhat, 
and 4 (6%) answered that they generally 
had not used any ideas from their man-
agement training. Twelve (18%) RDHs 
did not answer the question. 
CURRENT MANAGEMENT TRAINING 
AND SUPPOKf IN ARL UBRARIES 
Survey respondents were asked to in-
dicate whether the libraries in which 
they currently work support continuing 
education in management through fi-
nancial assistance, with release time, or 
do not support it. Fifty-three (79%) of the 
cataloging department heads and 50 
(75%) of the reference department heads 
reported that the library supports ongo-
ing training with financial assistance. 
Cataloging Reference 
N = 11 (16.4%) N = 9 (13.3%) 
7.18 8.44 
N = 27 (40.3%) N = 26 (38.8%) 
5.52 6.58 
N = 44 (65.7%) N = 44 (65.7%) 
7.25 7.43 
Fifty-seven (85%) CDHs and 56 (84%) 
RDHs are supported with release time to 
attend management training. Two (3%) 
department heads in each group indi-
cated that the library does not provide 
any support for continuing education in 
management. 
While a majority of libraries provide 
some support for management training, 
very few require managers to participate 
in continuing education in order to up-
grade their management skills. Of the 
CDHs, only 5 (8%) indicated that their 
libraries require continuing education of 
first-time managers, 2 (3%) of upper 
managers, 2 (3%) of department heads, 
and 8 (12%) of all managers. In contrast, 
54 (81 %) reported that their libraries do 
not require ongoing management train-
ing of anyone in managerial positions. 
Of the RDHs, only 2 (3%) reported that 
ongoing management training is re-
quired of first-time managers, 1 (2%) of 
upper managers, 0 of department heads, 
and 3 (5%) of all managers. Fifty-eight 
(87%) RDHs indicated that their libraries 
do not require ongoing management 
training of any managers. 
SUMMARY OF THE 
FINDINGS AND CONCLUSIONS 
Based on the findings of the study, the 
researchers could not conclusively ac-
cept hypothesis number one, that ex-
perience in the department rather than 
managerial preparation or training is the 
determining factor in a person's becom-
ing a library department head. An equal 
number of cataloging department heads 
came to the position with 5.5 or fewer 
years of departmental experience as did 
328 College & Research Libraries 
those with 10 or more years. Moreover, 3 
times as many RDHs had 5.5 or fewer 
years of experience in the department 
prior to becoming department head as 
those with 10 or more years. Of the de-
partment heads, those with less ex-
perience prior to their first department 
head position had more management 
courses and years of on-the-job manage-
ment experience per year worked than 
those with more years of departmental 
experience. Contrary to the researchers' 
preconceptions, length of time in the de-
partment and formal management train-
ing appear to have equal weight in 
qualifying a librarian to become a de-
partment head. The difficulty in deter-
mining the value of experience in the 
department versus managerial prepara-
tion is compounded by the fact that there 
are no standards by which to judge ade-
quate, even minimum, levels of manage-
ment experience, training, or education 
that qualify a person to be a middle 
manager in a library setting. 
While a majority of libraries provide 
some support for management training, 
very few require managers to participate 
in continuing education in order to 
upgrade their management skills. 
This conclusion is supported in the 
findings for the second hypothesis: that 
libraries, for the most part, do not re-
quire management training when hiring 
department heads. In fact, libraries are 
hiring individuals with lengthy de-
partmental experience and little or no 
management training as well as those 
with less departmental experience but 
more formal management training. This 
study found that 30% to 50% of library 
department head positions did not re-
quire formal or on-the-job management 
training as a qualification. Since signifi-
cantly more department heads had 
taken courses when training was re-
quired than when it was not, more librar-
ies should require management training 
as a qualification for filling department 
head positions. 
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An interesting difference is again 
found in comparing cataloging and ref-
erence departments. Cataloging depart-
ment heads averaged three times the 
number of years of on-the-job training 
prior to becoming department heads 
than did their reference counterparts. 
CDHs also averaged one and a half times 
more years of departmental experience 
than RDHs. Possible explanations for 
these discrepancies are that (1) in a typi-
cal academic reference department 
fewer opportunities exist to hold a posi-
tion as assistant head, unit head, or team 
leader than in a typical cataloging de-
partment; and (2) turnover in reference 
departments may be higher than in cat-
aloging. The latter assumption has not 
been tested in this study. 
Regarding ongoing management 
training, both CDHs and RDHs with 5.5 
or fewer years as department heads took 
twice as many management courses, 
workshops, etc., per year of experience 
as did those with 10 or more years. 
Though the level of ongoing manage-
ment training is higher than the re-
searchers initially expected, the adequacy 
of that level could not be measured since 
no standards exist to judge how much par-
ticipation in continuing management 
training is sufficient. Upper library man-
agement, professional library organizations, 
and library educators must set minimum 
standards for continuing education in 
management skills and techniques. 
Concerning support for continuing 
management training, the current situa-
tion in ARL libraries is that most libraries 
provide ample support, both financially 
and with release time, but very few re-
quire managers to participate in such 
training. This study found that when li-
braries required management training 
both prior to and during one's career as 
a department head, participation in 
training activities was higher. In the 
cases when support alone was given, 
participation was not so high as when 
combined with a requirement. One 
strategy that upper library administra-
tion can employ to increase participation 
in managerial development is to make 
management training a formal require-
ment for library managers at all levels. 
Another strategy is to make managerial 
effectiveness a librarywide priority and 
to recognize and reward good manage-
ment. Libraries need to take the manage-
ment crisis seriously by developing 
those with managerial talent and by re-
moving ineffective managers and de-
partment heads from such positions, 
especially since many of today's middle 
managers will be tomorrow's upper ad-
ministrators. 
RECOMMENDATIONS FOR 
FURTHER RESEARCH 
Since this study focused on manage-
ment training and development of 
middle managers in academic research 
libraries, similar studies of other levels 
of management and in other types of 
libraries are needed. The present study 
found that 93% to 96% of department 
heads surveyed had no other formal 
management training beyond library 
school. Additional studies might ex-
amine the time lag between an in-
dividual's completing library school and 
assuming the first managerial position, 
and therefore the relevance of manage-
ment training taken during library 
school. The study also showed that the 
number of continuing education courses 
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taken per year of experience was higher 
for newer department heads than for 
their more experienced counterparts, 
suggesting that the number of courses 
taken during a career drops off over 
time. These findings present the oppor-
tunity to explore the patterns of continu-
ing education of library department 
heads. 
Management is a complex issue that is 
not limited in application to libraries. 
Librarians can look to other professions as 
well as to each other for new and "innova-
tive approaches to management issues. 
Economic and social conditions are forcing 
business leaders to reevaluate their man-
agement philosophies and techniques, 
and libraries are not immune to these ex-
ternal conditions. Libraries have the addi-
tional task of adjusting to rapid 
technological advances that require new 
strategies for managing both resources 
and personnel. Library administrators 
need to keep pace with the many develop-
ments that affect the quality and success of 
their institutions. Improved managerial pre-
paration and training will enable library 
leaders to manage and lead libraries 
successfully in order to meet the chal-
lenges that lie ahead. Certainly the talent 
exists in the profession to provide such 
leadership. 
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Labor Unions or Professional 
Organizations: Which 
Have Our First Loyalty? 
Renee N. Anderson, John D' Amicantonio, 
and Henry DuBois 
More than 500 librarians in public universities in California were suriJeyed 
regarding their membership in a union and/or their membership in professional 
organizations. Information was requested regarding the reasons for choosing to 
join or not join, the benefits expected from membership, and the strength of 
allegiance expressed toward the organizations. These factors were matched 
against demographic data volunteered by respondents. In general, California 
academic librarians were found to be relatively more loyal to unions than to 
professional societies, and the motivations given for joining one or the other, 
though different, often were complementary. 
or more than seven years 
librarians in California's state-
supported universities have 
been represented by unions. 
These librarians also have long-standing 
relationships with a broad range of pro-
fessional organizations: national, state, and 
regional librarian associations directed 
toward the advancement of librarianship 
in all its permutations. What experiences 
or expectations have prompted these Cal-
ifornia librarians to decide to become 
union members? How have they deter-
mined which professional organizations 
deserve their involvement and support? 
How loyal are the librarians of the Cal-
ifornia State University and the Univer-
sity of California to their elected 
bargaining agents? What do they think 
about the union's effectiveness and per-
formance? Do these librarians perceive 
the role of professional organizations to 
be totally unrelated to the union's objec-
tives, or do they see some areas in which 
goals are complementary or identical? 
How loyal do library unionists consider 
themselves to the mission of their union 
as compared with that of their pro-
fessional groups? What are the demo-
graphic characteristics of librarians who 
join unions? Do they show any differ-
ences from the characteristics of librari-
ans joining other kinds of organizations 
which serve their profession? 
These issues are important for both 
kinds of organizations as they seek to 
attract and maintain membership, sup-
port, and involvement. They are ques-
tions that matter to librarians as well as 
they decide how to allocate their time, 
Renee N. Anderson is a former Senior Assistant Librarian at California State University, Long Beach; 
She currently is pursuing a dod orate at the University of Iowa, Iowa City, Iowa, 52246./ohn D' Amicantonio 
is a Senior Assistant Librarian at California State University-Long Beach, Long Beach, California, 
90840-1901. Henry DuBois is Acting Associate Director of the Library at California State University-Long 
Beach and fonnerly a member of tlze California Faculty Association lxzrgaining team. 
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energy, and dues dollars. In spring 1990 
the authors surveyed over 500 librarians 
in California's public universities; re-
sponses to this survey are the basis for 
the following report. 
CALIFORNIA ACADEMIC 
LIBRARIANS AND UNIONS 
In 1979 the California legislature passed 
the Higher Education Employer /Em-
ployee Relations Act (HEERA), giving 
teaching faculty, librarians, and other pub-
lic higher education employees the right to 
organize and to engage in collective bar-
gaining. The Public Employee Relations 
Board (PERB) was charged with identify-
ing "units" of employees based upon com-
monalities in the duties and responsibilities 
connected with job classifications. In Cal-
ifornia's two public university systems, the 
California State University (CSU) and the 
University of California (UC), PERB de-
fined librarians' eligibility for representa-
tion and the composition of their 
employee units very differently. 
PERB ruled that librarians at the Univer-
sity of California's nine campuses met the 
criteria to be placed in a separate bargain-
ing unit. Of 600 UC librarians, about 140, 
primarily department heads, were ex-
cluded from the bargaining unit. In 1983, 
UC librarians elected the University Coun-
cil-American Federation of Teachers (UC-
AFD-University Federation of Librarians 
(UFL) to represent them as their bargaining 
agent. The UC-AFf represents all UC aca-
demic appointees. At present, only librari-
ans and non-Senate instructors have 
negotiated contracts with UC. 
On the twenty campuses of the CSU 
System, PERB determined that relatively 
few librarians could be excluded from 
the unit as managers; only library direc-
tors/ deans and associate or assistant 
dean/ director positions were so iden-
tified. Furthermore, librarians, along with 
coaches, part-time faculty, and graduate 
teaching assistants were placed in the 
same bargaining unit as full-time teach-
ing faculty. These constituencies elected 
the California Faculty Association (CFA) 
to represent their unit in 1983. An affiliate 
of the National Education Association 
(NEA), American Association of University 
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Professors (AAUP), Service Employees 
International Union (SEIU), and the AFL-
CIO, CFA is the largest union for higher 
education faculty in the United States, 
representing more than 20,000 individu-
als, more than 8,000 of them currently 
holding union membership. 
THE SURVEY 
In spring 1990, the authors distributed 
a questionnaire to 716 UC and CSU librar-
ians asking for their views on unions and 
professional organizations. Surveys went 
to all who were then eligible for union 
membership, not only those who had de-
cided to join the union. Management em-
ployees were not included because they 
could not be expected to have had direct 
experience with both types of organiza-
tion. Response to the questionnaire was 
very good: 516 surveys (72%) were re-
turned. Predictably, a larger proportion 
of union members responded than non-
members, but both groups are repre-
sented in substantial numbers. Survey 
responses provided answers, not only to 
questions about librarians' motivation 
and level of commitment vis-a-vis or-
ganizations but also revealed that 
human factors can be as important as 
economic ones when a librarian decides 
whether to maintain or sever a relation-
ship with a society, association, or union. 
The survey sample is a relatively 
diverse one, representing the full range 
of librarian assignments. UC and CSU 
libraries, where the respondents work, 
vary in size from small to very large. 
They are located in a variety of geo-
graphic settings, from rural areas such as 
Area ta and Turlock to urban centers such 
as San Diego and Los Angeles. Each cam-
pus also has particular strengths and 
programs for which it enjoys a distin-
guished reputation. The number and the 
heterogeneity of the survey respondents 
suggests that findings may be typical of 
sentiments held by librarians at other 
state-supported academic libraries. 
DEMOGRAPHICS OF 
THE SURVEY SAMPLE 
The demographic profile which emerges 
from the responses to the questionnaire 
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reflects many characteristics of the li-
brary profession nationwide. About one-
third of the respondents were male, 
two-thirds female, and this ratio is main-
tained whether one looks at union mem-
bers or nonmembers, professional 
association members or nonmembers: 
gender does not seem to influence the 
decision to join a librarian organization 
(see figure 1 ). 
Any kind of organization must main-
tain communication with, indeed 
constantly #sell" itself to, its mem-
bers, keeping them always conscious 
of the rewards of membership. 
The graying of the profession, as an 
increasing number of librarians reach re-
tirement age and fewer new graduates 
are being generated to replace them, has 
been described in the 1990-91 Bowker An-
nual and other places. Survey respondents 
give ample evidence of these trends. Only 
5 responding librarians listed their age as 
under 30, while over a third were in the 
41-50 age group, and another third in the 
51 and above category. Librarians return-
ing questionnaires reported long periods of 
employment at their current campus and in 
their current university system. Fully 31% 
had worked at the same campus for over 
20 years. A majority (82%) had earned 
tenure or career status (the U.C. equiv-
alent). The typical respondent, then, is 
female, over 40, and has worked at the 
same campus long enough to have 
achieved career status or tenure. She also 
is more likely than not to be a union mem-
ber. These are characteristics which estab-
lish a context for the opinions elicited by 
the questionnaire. (see figures 2 and 3). 
THE MOTIVATION 
FOR UNION MEMBERSHIP 
Judging from their responses, California 
academic librarians join labor unions for a 
variety of reasons. Some of them are pre-
dictable: librarians see the union as effec-
tive in improving their salary, benefits, or 
status, for example, or in defending 
librarians involved in grievances with 
management. One stated that, to her, the 
best reason for joining an organization is 
simply that it will lead to a raise and 
enable her to better support three small 
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children. Others specifically mentioned 
union-sponsored life, disability, auto, and 
homeowners' insurance and the need to 
maintain membership to continue cover-
age. Another large group of respon-
dents, however, chose reasons other than 
the ones suggested in the questionnaire 
for their decision to affiliate. Many of 
these said that "solidarity with all organ-
ized labor" was what motivated them. "I 
believe in unions" was a recurrent theme, 
signaling a philosophical predisposition 
toward organizing for strength and 
mutual support. One librarian reported 
that his or her "whole family have been 
strong union activists," and that he or 
she will always belong to the union. 
Beyond this strong showing for mem-
bership as a matter of principle, librari-
ans reported that the union's success in 
winning them access to sabbaticals and 
the option to be hired on a ten-month 
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TABLEt 
REASONS FOR MAINTAINING UNION MEMBERSHIP 
Very Important or Unimportant 
Somewhat Important or No Answer 
Category (%) (%) 
Salary concerns 95 5 
Insurance, benefits 41 59 
Grievance handling 89 11 
Social/ collegial opportunities 34 66 
TABLE2 
REASONS FOR NOT JOINING THE UNION 
Reason 
Unprofessional to be a union member 
Union membership too costly 
Union positions not supportable 
Fear of reprisal by management 
basis prompted them to join their union. 
Another said that she or he appreciated 
the union's responsiveness: "returning 
calls promptly, following up on questions, 
and maintaining effective contacts with 
constituents." Still another said the union 
"represents professional ideals and pro-
vides a forum for discussion of problems." 
Other reasons stated by respondents for 
maintaining union membership include: 
• It is the only effective means of dial-
ogue on working conditions with Uni-
versity management. 
• I feel they need my support. 
• [The union] represents professional 
ideals effectively. 
• [The union] provided a forum for discus-
sion of problems (and ensuing action). 
• Union provides safeguard against 
further erosion of employee wages, 
benefits, and rights. 
• CFA does a great job for librarians! 
• As long as we have a union, I think it's 
important to be a member. 
• Union advances image and status of 
librarians. 
• I am personally committed to effective 
and honest unions. 
Since it represents me, I think I 
should support it (see table 1). 
Percent of Union 
Nonmembers Who Cited 
(%) 
39 
37 
22 
5 
More interesting, perhaps, are the rea-
sons given for not joining CFA or AFT. 
Thirty-nine percent of the nonmembers 
said that they consider unions unpro-
fessional; almost as large a group (37%) 
complained that dues were a prohibiting 
factor. About a fifth of the nonmembers 
said they disagreed with positions 
espoused by the union (too inflam-
matory and "hell-raising"). Some were 
vehement: "I loathe the union ... [but] 
at our campus there is extreme campus 
pressure to join." Eleven respondents, all 
but one without career status or tenure, 
said they were afraid of administrative 
reprisals should they join. 
A surprising number of librarians re-
sponded that they were unaware there 
was a union or that no one ever had 
approached them to join. This suggests 
that, at least on some campuses, the 
union's efforts at self-promotion andre-
cruitment have been less than effective. 
Those who did acknowledge awareness 
of the union but had not joined said, in 
some cases, that the union was "ir-
relevant," or that they could not abide the 
union's leaders. In one case the union 
president was referred to as "a foul-
mouthed slob." Both philosophical and 
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TABLE3 
REASONS FOR JOINING PROFESSIONAL ORGANIZATIONS 
Reason 
Important for retention, tenure, and promotion 
Opportunities for speaking, publishing 
Very Important 
or Somewhat 
Important 
(%) 
Unimportant 
or No Answer 
(%) 
Opportunity to network with others in the profession 
Ability to influence the goals of the profession 
81 
74 
98 
84 
19 
26 
2 
16 
Current awareness through journals which accompany 
membership 84 16 
personal factors, then, have come into 
play when librarians withhold their sup-
port (table 2). Other reasons given for not 
joining a union include: 
• [I] do not trust labor unions! 
• [I] have had ideological problems in the 
past with unions I was in-their calling 
strikes when I didn't feel one was 
justified .... Don't trust unions anymore. 
• Fear loss of autonomy. 
• System has worked for me so far. The 
institution is OK. 
• Don't see a qualitative difference in 
working environment between pre-
and postunion periods. 
• Not convinced the union will repre-
sent my interests. 
• [It] seems irrelevant. 
• I feel I can represent my own best in-
terests. 
• Do not feel these organizations are ef-
fective for librarians. 
• No union interest in cultural diversity 
for employment and retention. 
MOTIVATION FOR PROFESSIONAL 
ORGANIZATION MEMBERSHIP 
Like librarians belonging to CFA and 
AFT, California university librarians 
belonging to professional associations 
show remarkable consistency in their 
characteristics. Overall, there is a ratio of 
about one-fourth male, to three-fourths 
female, and one-fourth without career 
status or tenure, to three-fourths with 
career status or tenure. These ratios 
apply regardless of whether one looks at 
membership in ALA, California Aca-
demic and Research Librarians (CARL), 
ACRL, or the Librarians Association of 
the University of California (LAUC). Of 
the more than two dozen organizations 
cited by respondents, these were the ones 
that emerged as having substantial mem-
bership among librarians in the CSU and 
UC systems; indeed all UC librarians are 
members of LAUC (see figure 4). 
Again, these librarians were asked to 
characterize their motivation for associa-
tion membership, and again some an-
swers could be anticipated, others were 
unforeseen (see table 3). Large numbers 
of respondents said that professional or-
ganization membership and participa-
tion provided them with the chance to 
network, to meet and maintain contact 
with colleagues, and to exchange infor-
mation and ideas with them. Other sig-
nificant numbers of librarians said that 
membership was an important factor in 
reappointment and promotion con-
sideration or that it gave them a voice in 
influencing the goals of the profession. 
Eighty-four percent of the respondents 
said that the professional journals in-
cluded in their membership were a 
somewhat or v~ry important reason for 
maintaining it because the journals keep 
them abreast of developments in their 
field. Other reasons cited for joining a 
professional organization include:· 
• Opportunity to develop standards, in-
fluence national libraries and utilities. 
• I consider it a professional obligation 
to participate in the association. 
• Supporting one's professional asso-
ciation, at least by paying dues, seems 
the right thing to do. 
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TABLE4 
ORGANIZATIONAL ROLES 
Activity Union Role Professional Organization Role 
Influencing salary and benefits 
Defining working conditions 
Defending librarian grievances 
Promoting, defending, 
primary 
primary 
primary 
secondary 
influencing the aims of the 
profession secondary primary 
Disseminating information 
through journals and 
newsletters primary primary 
Sponsoring meetings, 
workshops, seminars on 
professional issues; 
providing opportunities for 
continuing education secondary primary 
Providing opportunities for 
librarians to speak and 
write on professional 
matters and to be reviewed 
by their peers 
• Philosophical: support for organiza-
tions and profession. 
• Membership gives me an excuse to 
travel to meetings (a seemingly 
frivolous but important reason!). 
• Good newsletters. 
• Keep colleagues happy. 
• [It is] an outlet for creativity and activity 
not possible in work organization. 
. • Participation on professional com-
mittees is important for promotion. 
Librarians volunteering reasons for pro-
fessional organization membership stated 
that they consider it "a matter of principle" 
or "a professional obligation." Others said 
that association activities ''break up the 
routine of work" or provide an "excuse" to 
travel to meetings. Continuing education 
opportunities also were cited, as well as 
speaking and publishing opportunities 
available through associations. 
ORGANIZATIONAL ROLES: 
INDEPENDENT OR 
COMPLEMENTARY? 
Survey findings showed that most 
librarians look to their union to repre-
sent their interests in improving the level 
of compensation and to defend them in 
primary 
case of a dispute with management. 
These are traditional union functions, 
and it is not surprising to find them 
frequently cited. One could argue that 
these factors advance professional objec-
tives in addition to individual self-inter-
est. High pay enables the academy to 
attract and retain the best librarians. Stu-
dents and instructional faculty are better 
served when talented and highly qual-
ified librarians have been recruited. 
As shown in table 4, however, more 
and more unions are establishing this 
linkage between labor objectives and 
professional objectives themselves, show-
ing a relationship between the things that 
are good for the union and that will benefit 
the university's mission. The California Fa-
culty Association, for example, has 
launched a "quality education" campaign 
for its next contract; ten bargaining goals, 
each allied closely with the quality of in-
struction, are identified: "enhancing 
teaching and learning," and "keeping 
faculty vital and current" are two ex-
amples. Only in this broader context of 
common interests shared by the profes-
sion, by university management, by stu-
dents, and by the legislature and 
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community, are the union's objectives 
delineated. 
Librarian unions seek institutional sup-
port for librarian professional develop-
ment, for travel, conference participation, 
and continuing education. On some cam-
puses the union has joined the academic 
senate to sponsor faculty forums which 
discuss professional issues such as the ten-
sion between work load demands and 
the scholarly expectations associated 
with retention and promotion. These 
surely are things that complement the 
interests of librarian professional organi-
zations. Without travel and work load 
concessions, for example, many librari-
ans would find it difficult or impossible 
to participate in professional groups to 
the extent they would like. CSU librari-
ans are eligible through their union con-
tract for a fee-waiver program which 
permits them to enroll in course work 
without payment of fees and to qualify 
for assigned time for this purpose. These 
are situations in which professional 
goals are being served, though primarily 
through the efforts of the union. 
Professional organizations for librari-
ans also cross the line in involving them-
selves in issues and concerns-wages 
and working conditions-traditionally 
regarded as being in the union's pur-
view. Although the ALA has not adopted 
recommendations for minimum salaries 
for librarians, a salary guide regularly is 
included in job notices in C&RL News 
listing minimum starting salaries recom-
mended by state librarian associations. 
AAUP standards for retention, tenure, 
and promotion of instructional faculty 
and librarians are accepted widely in the 
academic community, and a significant 
portion of a librarian union's grievance 
representation cases can stem from an em-
ployer's failure to adhere to due process as 
defined in these standards included in the 
collective bargaining contract. · 
Librarians responding to the survey 
questionnaire, however, tended to view 
the objectives of their employee organi-
zations and their professional societies 
as mutually exclusive. One wrote, "I 
don't see a conflict between a union and 
professional organization .... ALA can-
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not negotiate my salary with the CSU. 
I'm not disloyal to one for belonging to 
the other." Another said, "Unions are 
there to protect my rights when I per-
ceive that they are being infringed upon; 
professional organizations, including 
LAUC, provide opportunities for pro-
fessional growth. The latter are useless 
basically as far as protecting individuals 
from being unfairly treated. Both have 
their places." 
A TEST OF LOYALTY 
The survey asked respondents hold-
ing memberships in both kinds of or-
ganizations to consider a scenario in 
which they might be forced, through fi-
nancial hardship, to abandon one of 
their memberships, either a professional 
organization or the union. The responses 
have implications for union and associa-
tion leadership. Librarians showed a fair 
amount of loyalty to the union; only 22% 
said that they would leave the union in 
such a situation, while 48% of the re-
spondents would drop one of their pro-
fessional memberships. Another 30% 
were unsure (see figure 5). 
Several factors may have influenced 
these responses. First, if librarians expect 
their unions to work for better salaries 
and if they see this as something the 
union has been effective at, union support 
and membership might be perceived as a 
particularly important priority when 
times are bad. Also, dues in professional 
organizations usually require an annual 
recommitment on the part of librarians; 
the membership will lapse if it is not 
renewed and the dues paid. Union dues 
commonly are paid through payroll de-
duction and continue until there is an 
initiative by the librarian to cancel this 
deduction. When the opportunity is pro-
vided to renew in a professional organi-
zation, one has a recurring chance to 
reassess both the organization's per-
formance and one's own commitment to 
provide financial support. This is not an 
opportunity unions give their members. 
Thus, in answering the survey question, · 
respondents may have considered the 
relative ease with which they could disaf-
filiate from a professional organization. 
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On the other hand, union dues are not 
low; librarians may believe that they can 
benefit more from multiple and relatively 
inexpensive professional memberships 
than they can from devoting an equivalent 
amount only to the union. A final induce-
ment held by the union to promote mem-
bership maintenance is insurance. 
Librarians enrolled in union-sponsored in-
surance plans would lose coverage if they 
should disaffiliate, and they would need to 
seek out other, probably more costly, sub-
stitute plans. However one may speculate 
on the reasons why librarians might exhibit 
or withhold their loyalty from a union or a 
professional group, it is clear from the sur-
vey responses that any kind of organization 
must maintain communication with, indeed 
constantly "sell" itself to, its members, 
keeping them always conscious of the re-
wards of membership and responding to 
their current needs and interests. 
CONCLUSION 
California academic librarians have 
become active, involved, contributing 
members of higher education unions 
and of professional organizations. The 
authors have drawn upon the responses 
of a significant number of these librari-
ans to identify the factors that motivate 
them to render this support or to 
withhold it. Some of these factors, such 
as looking to a union to improve and 
maintain salary and benefits, are pre-
dictable; others, such as seeing network-
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ing as the most important reward of pro-
fessional association membership, are 
unexpected. Also noteworthy is the extent 
to which the interests of employee organi-
zations and professional societies and as-
sociations may overlap. The definition of 
what constitutes a librarian's conditions of 
employment seems to be expanding, and 
unions are discovering mutual interests 
and complementary, sometimes even col-
laborative, relationships are being formed 
between these bodies. Perhaps this is one 
more reason why surveyed librarians 
who are union members are relatively 
more loyal to their union than to their 
professional societies. California aca-
demic librarians look to their member-
ships to serve a variety of needs and 
interests; survey responses reveal what 
these objectives are, give an indication of 
their relative importance, and suggest 
the areas in which organizations have 
been successful in serving their constitu-
encies. 
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CD-ROM Software Evaluation: 
Comparison of Searching 
ERIC on IBM and Macintosh 
Edwin B. Spragg 
In late 1989, the Albert R. Mann Library at Cornell University conducted a 
comparative-study of user competence, behavior, and preference in the applica-
tion of text and graphics search-and-retrieval software. Silver Platter's IBM PC 
and Apple Macintosh programs (PC SPIRS and MacSPIRS respectively) were 
evaluated. Librarians observed 40 students who searched the ERIC database. 
The reactions of these student subjects were collected in written questionnaires. 
This study suggests the limitations of the current state of the art in the 
application of graphical user interface principles to bibliographic search-and-
retrieval software. It also provides insight as to some components and features 
necessary in an excellent workstation for use in accessing an electronic library. 
The computer revolution will be 
judged not by the complexity or power 
of technology but by the service to human 
needs. By focusing on the user, re-
searchers and designers will generate 
powerful yet simple systems that permit 
users to accomplish their tasks . . . . 
Putting the user's needs first will lead to 
more appropriate choices of system fea-
tures, a greater sense of mastery and con-
trol, and the satisfaction of achievement.1 
The Albert R. Mann Library at Cornell 
University is developing an electronic li-
brary that provides access at scholars' 
workstations to many types of informa-
tion in a variety of formats from multiple 
locations. Resoun::es available at the work-
station include an online catalog with li-
brary holdings and circulation information, 
an electronic reference service, and locally 
mounted bibliographic and numeric 
databases. In the near future, fulltexts of 
journal articles will also be available. 
The system interface design that best 
meets the needs of users is critical to the 
success of this electronic library. As a 
way to identify some of the characteris-
tics of good interfaces, we chose to study 
an existing system for database access 
and to compare the two different kinds 
of hardware and software used by this 
system. We chose SilverPlatter's PC 
SPIRS software (version 1.6) for the IBM 
interface and their MacSPIRS software 
for the Macintosh interface to ERIC, a 
database of education literature. 
SilverPlatter's IBM and Macintosh soft-
ware for the ERIC database have major 
differences. The product that runs on 
IBM PCs and compatibles, PC SPIRS, is 
text-based. The user types search terms; 
the return key initiates action. Control 
keys are used to move the cursor. Func-
tion keys allow the user to access cer-
tain functions without having to type 
text. A menu is provided at the bottom 
Edwin B. Spragg is Reference Service Coordinator at Albert R. Mann Library, Cornell University, 
Ithaca, New York 14853-4301. 
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of each screen. There is no graphic rep-
resentation. 
SilverPlatter's Macintosh software 
(MacSPIRS) is based on a combination of 
text and graphics and represents a sub-
stantial effort to employ graphical user 
interface technology within a bibliographic 
search-and-retrieval application. As with 
the IBM interface, the user types search 
terms. The return key or mouse inputs 
commands. The mouse controls cursor 
movement. Textual icons (buttons) and 
graphic icons on the screen are used to 
perform actions. Drop-down menus are 
accessed by clicking on the menu bar 
across the top of the screen. Windows 
enable the screen to be divided into smaller 
subscreens. They may be left on the screen 
or removed; their size may be adjusted. 
INTERFACE EVALUATION 
Until recently IBM PC and compatible 
microcomputers running search andre-
trieval software in a DOS environment 
have been the standard for CD-ROM 
systems for bibliographic databases. 
With the appearance of search-and-re-
trieval systems for the Apple Macintosh, 
librarians are confronted with deciding 
whether to provide users with access to 
that software as well as to the IBM soft-
ware. As part of a hardware grant re-
ceived from Apple Computer, Inc., 
Mann Library conducted, with the as-
sistance of SilverPlatter Information 
Inc., a comparative evaluation of user 
response · to IBM PC-based and Macin-
tosh-based CD-ROM systems. Silver-
Platter provided a three-month loan of 
its MacSPIRS search software to enable 
the library to conduct a comparison of 
MacSPIRS and PC SPIRS. These two 
packages have similar functional capa-
bilities but divergent approaches to the 
management of the user interface. 
Purpose 
The purpose of this evaluation was to 
compare user competence under, and 
user preference for, two varieties of search-
and-retrieval software for bibliographic 
databases: (1) software based on a textual 
interface; and (2) software employing a 
graphical user interface. User competence 
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was defined in terms of user ability to 
perform a set of predetermined tasks 
successfully. Through this study, the 
author sought to gain insight into the 
current state-of-the-art in bibliographic 
retrieval software and the hardware and 
software features necessary in an excel-
lent workstation for the provision of 
access to an electronic library. 
Objectives 
• To identify the major differences be-
tween text-based and graphics-based 
software interfaces to bibliographic 
databases on CD-ROM by evaluating 
SilverPlatter's PC SPIRS and Mac-
SPIRS software; 
• To identify the elements of the hard-
ware systems and software biblio-
graphic database interfaces that 
appeal to users in the access of infor-
mation stored on CD-ROM; 
• To study user reaction to IBM hard-
ware and SilverPlatter's PC SPIRS 
software in order to determine those 
features users regard as easy and effi-
cient and those they consider difficult; 
• To study user reaction to Macintosh 
hardware and SilverPlatter's Mac-
SPIRS software to determine those fea-
tures users regard as easy and efficient 
and those they consider difficult; 
• To determine user preference for 
SilverPlatter's text-based, cursor-con-
trolled interface or SilverPlatter's 
graphics-based, icon-controlled inter-
face to information in the ERIC 
database on CD-ROM. 
EXPERIMENTAL DESIGN 
The author chose students for the study 
because CD-ROM systems are popular 
and heavily used. Students searched the 
ERIC database during a three-week period 
in November-December 1989. Each stu-
dent was given a series of tasks to perform 
on both the Macintosh and IBM versions 
of Silver Platter's search software for CD-
ROM, operating against the ERIC 
database. A librarian observed the stu-
dents' searches and made notes of their 
comments and observations. Each stu-
dent filled out a questionnaire after both 
searches were completed. 
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The assignment and questionnaire were 
pretested by seven library staff members 
who had varying degrees of microcom-
puter and compact disc searching ex-
perience. Forty undergraduate and 
graduate students participated in the eval-
uation. Each student completed a regis-
tration form that collected the following 
demographic information: name, col-
lege or school, class and major (under-
graduates), degree and field (graduates). 
Two workstations, a Macintosh SE and 
an IBM PC-AT, were set up adjacent to 
each other. Before beginning a search, 
each student was given a brief summary 
of the purpose of the experiment and a 
description of how the session would be 
conducted. Each student performed the 
predetermined subject search on both ver-
sions of ERIC in a quiet atmosphere free 
from distractions. The same search was 
performed on both machines, twenty 
minutes being allotted for each search. The 
machine to be searched first was deter-
mined in random fashion by a coin toss. 
The speed of the hardware in retrieval of 
records was not part of the experiment. 
Virtually all of the users relied heavily 
on online and printed help. 
The librarian observing student search-
ing recorded observations but did not an-
swer questions or make comments, so as 
to allow the student to search in a natural 
manner relying on system features. Silver-
Platter's Quick Reference Guide was posted 
at both machines, thereby providing the 
student with printed as well as online help. 
The student was encouraged to comment 
aloud so that his or her thought process 
could be noted. After completing the search 
on both programs, and before any com-
mentaryordiscussion with the librarian, the 
student answered the questionnaire. 
Information pertaining to compact 
disc searching experience and microcom-
puter experience was collected in the first 
part of the questionnaire. From this infor-
mation each student was placed in one of 
the three categories indicating levels of CD 
and microcomputer experience: naive 
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user (never use), minimal user (use less 
than once a week), sophisticated user 
(use once a week or more). 
The observation of searching and the 
follow-up interview had a twofold pur-
pose: first, to allow the librarian to ob-
serve the user search in a natural manner, 
free of interference by the evaluator; and 
second, to gather data on users' reactions 
to specific hardware and software features 
by means of a questionnaire administered 
by the librarian in a follow-up interview. 
The qualitative analysis of user prefer-
ences and opinions consisted of review-
ing the comments made by the students 
in the questionnaires and studying the 
notes and observations made by the 
librarian who observed the searches. 
FINDINGS 
The data provided a correlation of ex-
perience levels and machine preference 
with task success. They also provided a 
quantitative picture of our test population's 
success in performing the ERIC searches. 
Most (78%) of the students were un-
dergraduates, and three-fourths were 
enrolled in the colleges and divisions of 
Cornell University served by Mann Li-
brary. Although 24 of the students had 
never performed a search on a CD 
database, all were at least minimal-level 
users of IBM PC, PC compatible, or Mac-
intosh personal computers (see appendix 
A). The study involved no naive micro-
computer users. This is an accurate reflec-
tion of Cornell's student population. 
Table 1 compares success by the par-
ticipants in performing the tasks neces-
sary for completing the ERIC search 
using PC SPIRS on the IBM and Mac-
SPIRS on the Macintosh. Table 1 does not 
consider level of experience and original 
preference for a machine. Some students 
did not complete the assignment and 
therefore did not attempt all the tasks. 
Overall, the success rate on both pro-
grams was similar. More students were 
able to print successfully a specified 
number of records using MacSPIRS. 
Task success correlated with CD ex-
perience and microcomputer experience 
showed a direct correlation between ex-
perience and success. Students with 
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TABLEt 
TASK SUCCESS 
PCSPIRS 
Success 
PC SPIRS PC SPIRS MacSPIRS MacSPIRS MacSPIRS 
Failure No Attempt Success Failure No Attempt 
Task No. % No. % No. % No. % No. % No. % 
Enter 
terms 
Display 
results 
Display 
titles only 
Combine 
two 
concepts 
Print 
results 
Print 
abstracts 
Print 
specified 
number of 
records 
40 100.0 0 0.0 
38 95.0 2 5.0 
21 52.5 19 47.5 
20 54.1 17 45.9 
29 82.9 6 17.1 
20 58.8 14 41.2 
14 41.2 20 58.8 
Limit by date 10 32.3 21 67.7 
Use index 13 44.8 16 55.2 
Complete 
0 0.0 
0 0.0 
0 0.0 
3 7.5 
5 12.5 
6 15.0 
6 15.0 
9 22.5 
11 27.5 
40 100.0 0 0.0 
38 95.0 2 5.0 
22 55.0 18 45.0 
23 57.5 15 37.5 
26 74.3 9 25.7 
20 58.8 14 41.2 
20 58.8 14 41.2 
11 37.9 18 62.1 
13 54.2 11 45.8 
0 0.0 
0 0.0 
0 0.0 
2 5.0 
5 12.5 
6 15.0 
6 15.0 
1 2.5 
16 40.0 
assignment 4 10.0 36 90.0 NA 0.0 2.5 39 97.5 NA 0.0 
minimal or sophisticated levels of CD 
experience performed, overall, some-
what better on both machines than the 
naive users. This finding was particu-
larly obvious in the case of the more 
difficult tasks toward the end of the as-
signment. Also, the naive CD users had 
more difficulty completing the assign-
ment. The sophisticated microcomputer 
users performed better than those with 
minimal-level experience. This was 
more apparent when they searched on 
the Macintosh with MacSPIRS. 
Overall, the students performed 
equally well on both machines, regard-
less of their initial preferences. However, 
those who initially preferred Macintosh 
had a difficult time printing a specified 
number of records and using the index 
on IBM. Conversely, those who pre-
ferred IBM had an easier time perform-
ing these tasks on the Mac. 
More students indicated an initial 
preference for Macintosh than IBM (table 
2). Twenty-four expressed preference for 
Macintosh. Thirteen preferred IBM. Three 
were neutral. The fact that there were so 
many Mac users means it is important to 
offer Macintosh-based CD services. 
The students did not change their 
preference for IBM or Macintosh. On the 
whole they stayed with their initial pref-
erences (table 3). Of the 13 who initially 
preferred IBM, just 1 switched to Macin-
tosh with MacSPIRS. Only 3 who pre-
ferred Macintosh changed to IBM with 
PC SPIRS. Two of the 3 students who 
were neutral changed preference, 1 to 
IBM and 1 to Macintosh. The 4 students 
who changed to IBM commented that 
IBM was easier to use and understand 
and better designed for searching. The 
Mac was easier to use for the students 
who switched to it. 
TASK SUCCESS ANALYSIS 
During the twenty-minute search of 
ERIC by the students on both machines, 
we had ample opportunity to note search 
behavior. A few performed the assign-
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TABLE2 
INITIAL MICROCOMPUTER 
PREFERENCE 
Initial IBM preference 13 32.5% 
Initial Macintosh 
preference 24 60.0% 
Initial neutral preference 3 7.5% 
Total 40 100.0% 
TABLE3 
CHANGE OF MICROCOMPUTER 
PREFERENCE 
Change No Change 
System No. % No. % 
IBM 1 7.7 12 92.3 
Macintosh 3 12.5 21 87.5 
Neutral 2 66.7 1 33.3 
mentwith both programs with a minimum 
of difficulty. Most experienced frustration, 
struggling to complete the tasks in spite of 
online help and the printed Quick Reference 
Guide. Comments such as "I'm so con-
fused" and "I must tell you, I hate this" 
were not unusual. The students tried 
many different things to overcome diffi-
culties. For example: 
• Immediately reading online help 
screens and the printed Quick Refer-
ence Guide rather than trying to follow 
the programs' interface; 
• Restarting the search session rather 
than clearing the search or returning 
to the Find prompt (IBM) or the Search 
History window (Mac); 
• Reading the tutorial in the middle of a 
search; 
• Retyping search terms as opposed to 
returning to search strategy by using 
F2 (IBM) or clicking on the Search His-
tory window (Mac); 
• Highlighting (IBM) or dragging (Mac) 
an entire abstract rather than specific 
words or terms when selecting search 
terms from retrieved records (lateral 
searching); 
• Typing subject terms instead of the 
proper two-letter field labels for 
author, title, source, language, etc. at 
the Show Fields prompt (IBM). 
Virtually all the users relied heavily on 
online and printed help. After taking their 
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first look at the screen, they frequently 
sought immediate help. For some, at-
tempting to find help consumed much of 
the twenty-minute session. Those most 
confused read through numerous online 
screens, referred to the Quick Reference 
Guide, and occasionally resorted to the tu-
torial. The less experienced micro users 
seemed to adapt to PC SPIRS F1 key more 
readily than to the MacSPIRS help menus 
and context sensitive help. For instance, 
many clicked on the help icon but failed 
to drag the question mark pointer to the 
element in need of explanation. 
Most participants entered search 
terms quickly and were able to display 
results (95% on IBM, 95% on Mac), pri-
marily by paging through retrieved rec-
ords. Most had great difficulty, however, 
when they attempted to display only the 
titles of articles. Only 53% were able to 
display successfully titles using PC 
SPIRS on the IBM and just 55% with 
MacSPIRS on the Macintosh. Here are 
some of the difficulties encountered: 
• Inability to comprehend the meaning 
of the term fields; 
• Lengthy effort to find online and 
printed help for field descriptions; 
• Tendency to display all fields rather 
than type the two-letter field label 
(IBM) or click on "ti" (Mac); 
• Paging through records displayed in 
full or citation format to select titles 
rather than displaying only titles. 
Terminology was frustrating for the stu-
dents. One commented, "I never did find 
out what a field is." Another said, ''What 
in the world is CITN?" With PC SPIRS, 
great difficulty occurred at the Show 
Fields prompt accessed by pressing the F4 
key. That the field label"ti" was necessary 
to display only titles was not apparent. 
Some users entered a search statement 
number, such as 3 or #3, while others typed 
"title" or "titles" rather than "ti." With 
MacSPIRS, some gave up because of the 
inability to click properly on "ti," many 
clicked on the word "title." A few stu-
dents typed the two-letter field labels at 
the Find prompt (IBM) rather than at 
Show Fields. 
Fifty-four percent of the students were 
able to combine successfully two con-
cepts while searching on PC SPIRS, and 
57% could do so on Mac SPIRS. Proper use 
of the and operator to narrow a search 
proved to be difficult. For example: 
• Students tended to page through rec-
ords rather than combine terms. 
• A number of students immediately at-
tempted to search laterally rather than 
use the and opera tor to combine terms. 
• Many students spent much time seek-
ing help to perform this task. 
• Only two students used the and button 
on Mac SPIRS. 
The seemingly simple tasks of print-
ing records, printing selected records, or 
printing the abstract of a record were 
anything but simple. On the contrary, 
they were challenging for most of the 
participants in this experiment. Forty-
one percent were unable to print an ab-
stract in either program. Only 41% could 
print a specified number of records 
using PC SPIRS, only 59% using Mac 
SPIRS. Here are some of the problems: 
• As in the task of displaying records, 
fields and their two-letter labels 
proved to be a stumbling block. 
• Students would begin to print all rec-
ords in full or citation format and 
break to start over. 
• Students were unable to use effec-
tively the Print Records dialogue box 
in Mac SPIRS; they stumbled through 
trying all sorts of pathways. 
• Students clicked on Selected Records 
in the Print Records dialogue box even 
though they had not created a subset 
of records for subsequent printing; 
many students were frustrated by the 
lack of a response. 
• Puzzlement occurred over the term 
searches in the Print Menu (PC SPIRS); 
that the term refers to search strategy 
was not clear. 
For the students who progressed far 
enough in the assignment, the task of 
limiting by date was challenging. Sixty-
eight percent were unable to perform 
this task successfully using PC SPIRS, 
and 62% could not perform it in Mac 
SPIRS (table 1 ). The command was simply 
too confusing. Of those who succeeded, 
few were able to do it correctly on the first 
attempt. Most failed to use the operator 
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and between the search statement number 
and the limit command. Instead, many 
tried "with" or "since" or simply omitted 
the operator. In PC SPIRS more than one 
student typed "py>1987" after the Show 
Fields prompt. Several students expressed 
a desire for the system to respond with 
examples rather than an error message 
or error noise. 
Only 45% of the test population who 
tried to use the index in PC SPIRS were 
successful, and just 54% could use it 
properly in Mac SPIRS (table 1). The stu-
dents did not readily use the F5 function 
to access the index while searching in PC 
SPIRS. For many, the index was difficult 
to locate in Mac SPIRS. Once found, it 
was common for the author's name to be 
entered incorrectly. SilverPlatter's re-
lease in February 1991 of its 2.0 version 
of SPIRS software for the IBM PC and 
compatible is expected to address some 
of the problems described here. 
SOFTWARE ANALYSIS 
The individuals in this test population 
provided much commentary concerning 
both software programs and the conven-
tions upon which the programs rest. 
Subjects made their comments during 
the search sessions and on the question-
naires. The following summarizes stu-
dent commentary on the software 
features of both programs. 
Help 
The students made extensive use of 
help in both programs. Most found PC 
SPIRS' help easily accessible, clear and 
easy to follow, and sufficiently informa-
tive. They used the F1 function immedi-
ately. A few said help in PC SPIRS was 
confusing and unclear. Many students 
described help in MacSPIRS as more ac-
cessible, easy and straightforward, more 
detailed, more visible, and quicker than 
PC SPIRS in providing exact help. For a 
few it was confusing. Many were unable 
to use the Help icon properly. 
Menus 
Some viewed PC SPIRS' menus as 
easy to find and understand, more or-
ganized, and less confusing. There was 
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more favorable commentary on the Mac-
SPIRS' menus, however (62% preferred 
MacSPIRS' menus, 18% preferred PC 
SPIRS'). The MacSPIRS menus were seen 
as faster and simpler, self-explanatory, 
clearer, easier, and more available at any 
given time. However, the non-Mac users 
struggled with the help icon and did not 
always use the Help menu effectively. 
Find Records 
PC SPIRS' Find (F2) function for 
searching the database for words or 
phrases was described as easy, fast, very 
direct, and straightforward. MacSPIRS' 
Find Records dialogue box was also easy 
to use for most of the students. 
Show Records 
Students characterized displaying rec-
ords in PC SPIRS as faster, easier, com-
prehensible, quicker, automatic, and 
organized. One described it as terrible, 
another was confused at first, and three 
could not determine the options for show-
ing records. Those who preferred Mac-
SPIRS said it was more flexible, easier "to 
do and undo," and simpler. Many found 
MacSPIRS easier for selecting fields than 
PCSPIRS. 
Printing 
Printing in PC SPIRS was easier for a 
majority (40% versus 23%) and "less of a 
hassle," as one put it. Some preferred Mac-
SPIRS, but most found it too confusing and 
complicated and requiring too many 
steps. Those who preferred MacSPIRS 
found it easier for selecting options. 
Lateral Searching 
Most of the students did not attempt 
to search laterally (i.e., select words or 
terms from a displayed record). Those 
who did preferred MacSPIRS. To them, 
performing this function with MacSPIRS 
was easier than with PC SPIRS. (Eleven 
students preferred MacSPIRS; only two 
favored PC SPIRS.) 
Icons 
Many students commented on Mac-
SPIRS' icons. Several students said they 
were easy to understand, helped to clarify 
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procedures, simplified various functions, 
and were friendly and clear. "Great!" 
wrote one student. However, others 
strongly criticized the icons. The follow-
ing are some of the students' comments 
about MacSPIRS' icons as recorded in their 
answers to the questionnaires: 
Not obvious how to use 
Self-explanatory 
Sometimes confusing 
Somewhat ambiguous 
Easy to get from place to place 
Frustrating 
Not familiar with how they work 
Very friendly 
Prefer explanations rather than pictures 
Uncomfortable with 
Clearer 
Hard to find buttons at times 
Changed suddenly, interrupting thought 
processes 
Not obvious what "?" meant 
"?"was great 
Scroll Bars and Windows 
Those who liked MacSPIRS' scroll 
bars-which are a standard element of 
the Mac's graphical user interface-said 
that they were effective, easy to use, 
simple, fast, and "wonderful." Those 
who were less familiar with them said 
that they weren't aware of them or that 
they took a while to learn to use. One 
said, "I didn't have the slightest idea 
how to make them work." Some failed to 
click on a window's close box. 
HARDWARE ANALYSIS 
Students slightly preferred the ar-
rangement of the MacSPIRS' screen. 
They described it as more compact, or-
ganized, and easier to figure out. Those 
who disliked it said it was cluttered and 
had too many menus or too much "junk" 
across the top of the screen. Those partial 
to the arrangement of PC SPIRS' screen 
described it as visually clearer, less con-
fusing, easier to follow, better organized, 
and having a larger area to read. With 
regard to hardware, of course, a variety 
of display sizes and resolutions are 
available for both machines. 
The non-IBM users were uncom-
fortable with PC SPIRS' cursor, had a 
difficult time moving it, found it slower 
than the mouse, and were confused by 
its purpose. Some had difficulty using 
the arrow keys. Others said it was easy to 
use, straightforward, and took less time. 
The Macintosh users thought it was 
easier to move about the screen in Mac-
SPIRS with the mouse than with the cur-
sor. They found it easier and faster than 
using arrow keys and tabbing. Those less 
experienced with Macintosh regarded 
the mouse as a cumbersome hassle to 
click precisely, hard to keep on the pad, 
and requiring experience for efficient 
use. One student summed up the frustra-
tion observed ·among many of the other 
students by saying, "I hate the mouse." 
STUDENT PREFERENCE 
FOR SEARCHING ERIC 
The test group expressed strong origi-
nal preference for the Macintosh (24 to 
13, 3 neutral). There was a slight prefer-
ence for searching ERIC with PC SPIRS, 
however (20 to 17, 3 neutral). 
CONCLUSIONS 
This evaluation compared two differ-
ent systems for database access. Its pur-
pose was to study user competence, 
behavior, and preference in the applica-
tion of text and graphics search-and-re-
trieval software. · 
The text-based PC SPIRS product has 
been in existence since 1987, while the 
MacSPIRS search software, which ern-
ploys many elements of a popular 
graphical user interface model, became 
available in 1990. The author was im-
pressed that MacSPIRS performed as 
well as it did, given its relative newness. 
However, this study provides no evi-
dence that, at this time, in the realm of 
bibliographic database searching, a 
graphical user interface significantly en-
hances user performance over more tradi-
tional textual interfaces. Overall, the 
success rate on our structured tasks was 
similar with both programs. Users did not 
obviously prefer one SilverPlatter pro-
gram and style of interface. Users liked 
and disliked features of both programs. 
The most alarming aspect of this ex-
periment was the inability of the users to 
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follow the intended flow of both pro-
grams, despite extensive use of online 
and printed help. Since 60% of the test 
group had never searched a CD database, 
some difficulty was expected, but most of 
the users had great difficulty following the 
program design on both machines. The 
software program designers may have 
perceived a natural flow, but it was not 
obvious to the naive user. Donald A. 
Norman points out that the responsi-
bility of the designer is "to make the 
System Image explicit, intelligible, con-
sistent."2 In other words, everything 
with which the user interacts, including 
screens, printed help, error messages, 
etc., should be designed to communicate 
a natural flow to all users. 
The students were frustrated; only one 
was able to complete the assignment on 
both PC and Mac. The findings indicate 
that end users are not successful at 
searching bibliographic databases on 
compact disc. User microcomputer skill 
means little to success in this kind of 
searching. This lack of success has seri-
ous implications for the electronic li-
brary, whose users will not be within the 
four walls of the library and near to 
human assistance. Librarians will need 
to take seriously the responsibility for 
educating the user in information tech-
nology skills if the user is to be successful 
in using the electronic library. 
In analyzing the performance of the 
graphically oriented MacSPIRS software 
in our testing, perhaps two hypotheses 
would explain our results. The first is 
that, in searching textual bibliographic 
databases, the use of a graphical user 
interface does not present advantages 
over a traditional textual interface. A sec-
ond possibility is that software developers, 
who have only begun to apply graphical 
user interfaces to search-and-retrieval 
programs, are not yet exploiting the full 
potential of the technology. This area is 
rich for further exploration. 
THE IDEAL WORKSTATION 
Bibliographic information systems are 
an important component in the develop-
ing electronic library. The findings from 
this evaluation have implications for the 
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design of search-and-retrieval interfaces . 
to electronic scholarly information sys-
tems and the need for librarians to in-
fluence it. Based on the findings, the 
author makes the following recommen-
dations and observations to help inter-
face designers develop an electronic 
workstation that emphasizes users' needs. 
• Users want examples of correct com-
mands when they get error messages 
or error noises while searching. They 
prefer not to page through help screens 
or tutorials for examples. Responses 
such as "cannot interpret highlighted 
character'' annoy most users. 
• Adults do much learning by trial and 
error or active involvement. 3 A system 
with a user population including inex-
perienced users should have an inter-
face that supports trial-and-error 
learning. When an error occurs, the 
system should provide informative 
feedback. When a command is used 
incorrectly, the system should re-
spond by indicating this to the user 
and providing an example of correct 
usage or by giving the user an option 
to find one. Examples presented deep 
within the help system or tutorial are 
not effective. 
• Terminology that is obvious in mean-
ing to users should be selected. Fields 
is a term few users comprehend. 
• Labels and abbreviations should be 
used with care. They are difficult for 
first-time users, causing them to seek 
help. As one student put it, "I don't 
know what the two-letter things on 
July 1992 
the side are." "CITN" (citation) is baf-
fling to almost all first-time users. 
Where it is important for the user to 
learn abbreviations, labels, and specific 
terminology, the interface should be de-
signed to facilitate that learning. Rele-
vant information should be readily 
available to the user at any point in the 
searching process. David Owen sug-
gests the "Answers First, Then Ques-
tions" format of information presentation. 
Information useful for decision 
making is presented to the user in an 
unsolicited manner.4 A screen or win-
dow of definitions of terms, etc., 
would be a better way to make this 
information available than burying it 
in help screens or a tutorial. 
• Users prefer a large screen, perceived 
by them as being free of clutter and 
well organized. It should focus the 
user's attention on the task at hand 
and clearly display the minimal but 
necessary information needed to ac-
complish the task. 
• Every effort should be taken to design 
a screen that is soothing to the eye. 
• The system should be designed so that 
the sequence of functions necessary 
for searching is obvious to the user. 
The interface should facilitate easy 
performance of tasks and provide nec-
essary information in an appropriate 
format to support decision making by 
users. Its design should enable users 
to concentrate on their purpose for 
using the system, rather than having 
to struggle to apply its features. 
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APPENDIX A 
DEMOGRAPHIC SUMMARY 
Undergraduate Students and Class Graduate Students 
1990 
9 
1991 
9 
Naive 
Never use 
24 
60.0% 
0 
0.0% 
1992 
10 
1993 
3 
Minimal 
9 
Sophisticated 
Use less than once a week Use once a week or more 
15 
37.5% 
10 
25.0% 
2.5% 
30 
75.0% 
OCLC/AMIGOS 
Collection Analysis Systems 
Make a wise investment Choose from three options 
to analyze your library's data: 
Collection Analysis CD 
compares quantitative data 
BCL3 Tape Match 
measures against a standard 
Tape Analysis 
fits individual specifications 
Available exclusively from 
AMIGOS Bibliographic Council, Inc. 
12200 Park Central Drive, Suite 500 
Dallas, Texas 75251 
214/851-8000 or 800/843-8482 
Research Notes 
Estimating Space Needs 
for Media Services 
John Kaser and David Kaser 
This paper explores possibilities for remedying the perceived lack of methods for 
predicting the amount of floor area likely to be required for media services in 
four-year college and university libraries. Spatial allocations made to such 
activities were found to vary widely among thirty recently constructed aca-
demic libraries. However when the thirty were categorized into one of three 
groups based upon the specific activities that each was intended to accommo-
date, some homogeneity began to emerge in the spaces assigned. This result 
suggests that where such categorization is possible, rough preliminary esti-
mates of the amount of floor area needed for media can be projected as a ratio of 
the space needed for other library purposes. 
ibrary space planners have a 
large tool kit of functional cri-
teria and spatial require-
ments, developed over many 
decades, for determining the necessary 
size of a building. Yet these existing space 
criteria and formulations are neither uni-
formly available nor equally acceptable 
for all aspects of all library buildings. In 
academic libraries, two activities most 
deficient in space formulas, both in 
terms of their applicability and in terms 
of the professional and scholarly atten-
tion their formulas have received, are 
archives and media services. This paper 
attempts to develop a basis for estimat-
ing preliminarily how much floor area is 
likely to be needed for a media services 
area in a library building designed to 
meet the needs of what might be called a 
"normal" four-year college or university. 
BACKGROUND 
Before architects can design any kind 
of academic library construction or reno-
vation, of course, very detailed calcula-
tions must be made of the spatial 
requirements of each specific library 
function to be contained within the 
structure. The sum of these individual 
spaces then represents the total number 
of net assignable square feet (nasf) of floor 
area that must be provided in the 
completed project.1 Determining such 
amounts is understandably an exacting 
and rigorous task requiring much time 
and careful analysis of the local need and 
environment. 
John Kaser is a doctoral candidate and David Kaser is Distinguished Professor Emeritus in the School 
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Often, however, for purposes of pre-
liminary or long-term projection library, 
administrators and space planners do 
not need such exact calculations but 
rather what might be called informed esti-
mates of the amount of space likely to be 
needed over time. In such cases, say, for 
long-range capital budgeting or fund-
raising purposes, or for reserving a 
building site, approximate figures that 
are within certain acceptable tolerances, 
perhaps 3% to 5%, can sometimes meet 
the need satisfactorily. 
There are a number of time-honored 
rules-of-thumb and simple formulas for 
roughing up preliminary estimates of 
the amount of space likely to be required 
for most of the traditional, conventional 
activities in libraries. Some of these 
formulas have been developed by state . 
higher education authorities, the State 
Education Department of New York, for 
example, whereas others have been 
developed by such regional agencies as 
the Western Interstate Commission for 
Higher Education.2 Indeed, a basic set of 
formulas for the quick assessment of li-
brary spatial adequacy was incor-
porated into the 1975 rendition of the 
"Standards for College Libraries," 
promulgated by the Association of Col-
lege and Research Libraries, and was 
then continued with some modification 
into the 1986 revision of that document.3 
These quick-calculation formulas 
have been built upon certain predictable 
space requirements [usually the floor 
area required by a book on a shelf or a 
reader in a chair], extrapolated to other 
conventional but less predictable spaces 
on the basis of normal, or expected, ra-
tios of the latter to the former. Analyses 
of a large number of academic library 
buildings over time had indicated by 
about 1970 that a fairly predictable, or 
"normal," ratio existed between the sum 
of the spaces needed for books and read-
ers on the one hand and the sum of the 
spaces needed for other traditional li-
brary activities on the other. The ratio 
proved to be 4:1. That 4:1 ratio was, 
therefore, postulated in the 1973 New 
York State Report cited earlier and then 
carried forward into the 1975 ACRL 
"Standards," as an easy and largely 
satisfactory method of quickly perceiv-
ing the adequacy of the amount of net 
assignable floor space in a traditional 
academic library building. 
Both the aforementioned New York 
State study, however, and the ACRL 
"Standards" that came after it, specifi-
cally excluded media services from the 
aggregation of conventional library ac-
tivities that were to constitute the second 
part of their stated ratio. At that time 
there was no professional consensus that 
media services even belonged in librar-
ies, to say nothing about the range of 
services and materials they might pur-
vey or the amount of space they were 
likely to require. Even as late as 1965, 
when many of today' s buildings were 
constructed, Keyes D. Metcalf's basic 
book on academic library buildings 
tolerated media services in the library 
building only grudgingly, suggesting 
that "if funds for extra spaces are availa-
ble, ... [media services might] be offered 
space on a temporary basis."4 Given such 
profession-wide doubt regarding media 
services at the time, it was certainly not 
yet possible to agree upon a method for 
predicting an amount of space necessary 
to accommodate them. As a result, the 
1975 "Standards" simply stated that "the 
space required for a college library's 
nonbook services and materials" was to 
be calculated separately, although by un-
specified techniques, and added to the 
figure produced by the aforementioned 
4:1 extrapolation. 
RESEARCH METHOD 
The present study set out to learn if 
circumstances have changed sufficiently 
in the 1990s to permit constructing a 
method for estimating preliminarily the 
amount of media space needed. Has a 
reasonably recognizable quantitative re-
lationship, to be expressed as a ratio, yet 
come to exist between the amount of 
floor area needed for media services and 
the amount needed for other assignable 
functions in four-year college and uni-
versity library buildings? For this study, 
the possibility of constructing a random 
sampling for all existing academic li-
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brary buildings in search of such a ratio 
was rejected because many of today' s 
buildings were erected before media 
services gained their present level of ac-
ceptance. Although their acceptance and 
configuration in academic libraries had 
been growing for many decades, it was 
not until the appearance of the 1975 
ACRL "Standards" that their essential 
role was unequivocally written into a 
consensual document adopted by a ma-
jority of the practicing academic library 
community sitting in conference.5 
On the assumption that the full impact 
of the 1975 "Standards" on new aca-
demic library building planning ought 
to have made itself felt within eight 
years, we decided to examine the build-
ings built during the period from 1984 
through 1988. Since the December issues 
of Library Journal attempt to list all li-
brary construction completed during the 
previous twelve months, we reviewed 
those issues in 1984 through 1988 for the 
identities of all four-year colleges and 
universities in the United States that had 
built new or had enlarged existing central 
library buildings. Special or departmental 
libraries, being largely irrelevant to the 
study at hand, were not included. 
Eighty-six institutions were identified 
as meeting these requirements. Letters 
were sent to the directors of all of these 
libraries inquiring if building program 
documents had been written for their 
new libraries and, if so, whether or not 
copies of them could be obtained by the 
authors. Fifty-two responded, 10 of 
whom reported that they had not pre-
pared building program documents. 
The remaining 42 respondents supplied 
copies of their building programs. 
FINDINGS 
When the 42 building programs were 
examined, we found that 4 of them (or 
slightly under 10%) did not call for the 
inclusion of any media services in the 
building at all, although those institu-
tions may, of course, have maintained 
media services outside their library 
buildings per se. Four additional docu-
ments were solely descriptive and did 
not quantify the requisite square foot-
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ages of floor area for any of their functional 
areas. Four more lacked some other item 
of information essential to this investiga-
tion. When these 12 documents were ex-
cluded from the group, it left 30 building 
projects for which complete usable infor-
mation was available. These documents 
constituted the working database for the 
present investigation. 
Table 1 shows the total net assignable 
square feet of floor area designated in 
each of these 30 building programs. For 
buildings that wer~ enlarged, these 
numbers include the spaces in both the 
original structure and the new addition. 
All are arranged in descending order by 
. their sizes, excluding media. The amount 
of additional floor area occupied by media 
is also shown, and the percentage the 
latter comprises of the former is then 
calculated. Preparing this table required 
some rationalizing of the figures given in 
the program documents. Several librar-
ies, for example, included their micro-
form operations in the media services 
units, but most did not. In order, there-
fore, to gain comparability of the figures 
across all the institutions, we followed 
the majority and subtracted their allo-
cated areas from the media spaces given. 
The same was true of some computer 
labs. On the other hand, since most of the 
buildings that contained curriculum 
laboratories located them in their media 
services units but some did not, the ma-
jority was again followed. Space was 
added to the media totals to accommo-
date those that had been left outside. 
As table 1 shows, the amount of net 
assignable square feet allocated to media 
displayed no apparent relationship to 
the overall size of the building. There 
was, however, wide disparity in the per-
centages of space that needed to be added 
for media, ranging from a low of 1.4% to a 
high of 24.6%, with a mean of 8.0% and a 
standard deviation of 5.63%. Moreover, a 
tendency was noted for smaller buildings to 
require larger percentages. 
Further examination of the texts of the 
30 building program documents revealed 
that, as expected, both the amounts of 
space needed and their relative percen-
tages were driven by the specific media 
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TABLEt 
LIBRARY FLOOR AREA FOR MEDIA AND WITHOUT MEDIA 
Library Area without Media 
A 271,190 nasf 
B 235,581 
c 188,314 
D 125,404 
E 118,110 
F 116,000 
G 103,940 
H 101,287 
84,276 
J 76,695 
K 67,916 
L 60,127 
M 56,200 
N 54,375 
0 52,781 
p 51,284 
Q 50,750 
R 49,500 
s 46,600 
T 46,580 
u 39,075 
v 37,747 
w 36,650 
X 35,886 
y 28,513 
z 28,100 
A a 27,435 
Bb 25,306 
Cc 21,774 
Dd 14 756 
Mean percentage added for media = 8.0%. 
Standard deviation = 5.63%. 
Range= 2.37% to 13.63%. 
activities to be accommodated within 
them. Accordingly, an effort was made 
to construct a taxonomy of the 30 media 
service units according to the profile of 
services they were individually ex-
pected to perform. It was found that they 
Area for Media Add for Media 
4,260 nasf 1.6% 
17,700 7.5 
7,730 4.1 
4,900 3.9 
7,955 6.7 
6,296 5.4 
2,060 2.0 
1,450 1.4 
3,360 4.0 
2,800 3.7 
16,696 24.6 
3,690 6.1 
7,400 13.2 
3,000 5.5 
7,780 14.7 
1,453 2.8 
6,550 12.9 
1,980 4.0 
1,400 3.0 
4,040 8.7 
5,635 14.4 
2,435 6.5 
2,300 6.3 
2,485 6.9 
5,225 18.3 
3,905 13.9 
880 3.2 
1,810 7.2 
2,391 11.0 
2,244 15.2 
all fell rather markedly into 1 of 3 quite 
distinct groupings: a first that concen-
trated largely on passive delivery of 
media documents; a second that em-
braced also some generation of materials 
in support of instruction; and a third that 
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TABLE2 
PERCENT OF SPACE ADDED FOR MEDIA, BY SERVICE CATEGORY 
Category I 
Libraries included A, H, P, S, W, X 
Percentages of total 
cases 20% (N = 6) 
Means 3.67% 
Ranges 5.5% 
(1.4%- 6.9%) 
Standard deviations 2.37% 
± 1 SD from means 1.30%-6.04% 
engaged as well in full production of 
media in various formats. For purposes of 
this study, these 3 service categories are 
defined and described here as follows: 
• Category !-Basic Service. The media 
service units in this group limited 
their activities to the provision of one 
or more of the following: individual 
and/ or group viewing (still, motion 
picture, and/ or video); individual or 
group listening (spoken and/ or music 
recordings in any or all formats, lan-
guage laboratories, etc.); special re-
sources for the handicapped; as well 
as facilities for administering, storing, 
and servicing the requisite hardware 
and software. 
• Category II-Advanced Service. Media 
service units in this group provided 
some or all of the services included in 
category I above, plus one or more of the 
following: graphics laboratory, cur-
riculum laboratory, and mediated 
classroom(s). 
• Category III-Full Service. Units in 
this group provided some or all of the 
services rendered in both categories I 
and II above, and, in addition, one or 
more of the following: audio and/ or 
video production, dosed-circuit tele-
vision, and/ or radio transmission. 
The 30 building program documents 
were then sorted into their relevant cate-
gories, where their distribution was 
found to be skewed toward category III. 
This distribution is shown in table 2. Six 
institutions (A, H, P, S, W, and X) were 
comprised within category I, in which 
the percentages of their floor areas to be 
Category II Category III 
B, C, D,F, G,J,M,O, E,I,K,L,N, 
T, U, V, Aa, Cc, Dd Q,R, Y,Z, Bb 
46.7% (N = 14) 33.3% (N = 10) 
8.11% 10.32% 
13.2% 20.6% 
(2.0% - 15.2%) (4.0% -24.6%) 
4.75% 6.92% 
3.36% - 12.86% 3.40%-17.24% 
added for media ranged from 1.4% to 
6.9%, with a mean of 3.67% (SD 2.37%). 
Category II contained 14 institutions (B, 
C, D, F, G, J, M, 0, T, U, V, Aa, Cc, and 
Dd); percentages assigned by them to 
media ranged from 2% to 15.2%, with a 
mean of 8.11% (SD 4.75%). Category III 
included 10 libraries (E, I, K, L, N, Q R, Y, 
Z, and Bb); their media percentages ranged 
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FIGURE 1 
Percents for Media Showing 
Overlap by Category 
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from 4% to 24.6% of the other library 
space, with a mean of 10.32% (SD 6.92%). 
CONCLUSIONS 
Several extraneous but useful obser-
vations can be drawn from this exercise. 
Perhaps the most obvious and most ex-
pected one is that the higher the service 
category selected for implementation, 
the larger the floor area required for 
media. Perhaps the most significant one, 
however, is that a substantial majority of 
these newer 1980s buildings studied-
more than 90% of the programs received-
provided space for media activities of 
some kind, doubtless indicating a much 
more accepting attitude toward media 
today than when Metcalf wrote a quarter 
century ago. Nonetheless, wide varia-
tion was encountered in the extent and 
configuration of media services man-
dated in the descriptive portions of the 
program documents. The libraries in all 
3 categories ranged over the entire spec-
trum of sizes (A to X in category I, B to 
Dd in category II, and E to Bb in category 
III). As expected, the 3 categories over-
lapped in terms of the percentages of 
space that had to be added to accommo-
date media activities. Nonetheless, as is 
shown in table 2, there were substantive 
advances at each step upward from cate-
gory to category. This is shown most 
clearly in the mean percentages at the 
three levels, being 3.67%, 8.11 %, and 
10.32% respectively. 
Some new questions are raised by this 
study. The wide ranges displayed by 
these percentages indicate that greater 
consensus is still needed among librari-
ans as to the appropriate range and con-
figuration of media services appropriate 
to academic libraries, but it suggests 
neither what those services should be 
nor how they should be determined. 
These latter matters await exploration. 
Also the observed tendency of smaller 
buildings to require higher percentages 
of space for media activities than large 
ones suggests that, in some cases, a pre-
determined or set amount of space may 
be allocated to media rather than a per-
centage of the total building space. Al-
though outside the scope of the present 
investigation, this observation invites fu-
ture study, and if it proves to be uniformly 
true in all cases, the question should be 
asked, ''Why is this occurring?" 
A substantial majority of these newer 
1980s buildings studied provided space 
for media activities of some kind. 
However, the ranges of percentages 
being used for media still vary so widely 
as to diminish confidence in the possi-
bility of using the numbers so generated 
for extrapolating their spatial require-
ments. Nonetheless where there is a 
need for "quick-and-dirty" projections 
only, and where the general categorical 
profile of media accommodations desired 
is fairly distinct, some may be comfortable 
adding 3% to 4% to the rest of the build-
ing's net assignable square footage to 
accommodate basic media service activi-
ties, 8 to 8.5% for advanced-level activities, 
and 10% to 10.5% for full-service media 
activities. It does appear, however, that 
professional consensus on these matters 
continues to rise and that the accuracy of 
this method of estimating space for media 
in four-year college and university librar-
ies is likely to sharpen in the years ahead. 
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Letters ~ 
To the Editor: 
As someone who has read Stephen E. Atkins' "The Academic Library in the American 
University" (College & Research Libraries, 53:85-86, Jan. 1992) and reviewed it for another 
publication, I feel I must protest at the bilious review of that work by Beverly Lynch. 
The fact that Lynch disagrees with the opinions of Atkins does not give her license 
to launch unsupported attacks on sections of his book based on points that he did not 
choose to make or on alleged ignorance on his part. Lynch tells the prospective reader 
that Stephen Atkins" ... ignores the politics of American academic life and assumes 
that librarians are ignorant of the political process in that environment. ... " He does 
not do the first, and any writer may, surely, state things that most of his or her readers 
know without presuming them to be ignorant. 
It appears that Lynch disagrees with the idea of librarians as faculty and with the 
collegial model of library organization. She faults Atkins because he does not share 
those disagreements. She then slides from those issues into the whole question of faculty 
governance of universities, a quite separate issue that she believes has been settled in 
favor of her opinion. Not so. 
The next accusation against Atkins is that his book "does little to chronicle the 
influence of individual librarians on the development of their [sic] operations." (I think 
she means " ... the development of the operations of their libraries.") Since Atkins, 
apparently, does not espouse the Great Librarian theory of library history, why should 
he chronicle that influence? 
The review is full of negative assertions without point or support. One discussion is 
described as "not very illuminating." No evidence of this lack of lumination is given. 
Another, perfectly straightforward statement, is described as "not developed." I under-
stood it as it stood. Why does it need to be developed? 
One can only speculate about the reasons for a reviewer writing unfairly negative 
reviews. The sound of axes being ground resonates throughout this review. 
To the Editor: 
MICHAEL GORMAN 
Dean of Library Services 
California State University, Fresno 
Certain conclusions drawn by Pamela J. Cravey in her study on the occupational role 
identity of women academic librarians have been bothering me since the publication 
of this article in C&RL (52:150-64, Mar. 1991). I had problems with the apparent 
inconsistencies between the data she presents and her profile of the "average" academic 
librarian. I was also troubled by the undocumented implications of her discussion of 
"orientation to the occupational role," that for public, school, and special librarians, 
their organizations are less complex, their clienteles less diverse and demanding, their 
specializations less deep, their work less intellectually demanding, and their general 
orientation more determined. These things may all be true, but I found this presentation 
considerably less than convincing. 
The chief problem I had, however, is found in the article's penultimate paragraph. 
Here Cravey refers to "the theory that the increase of homosexual men into librarians hip 
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is linked to fulfillment of the female role." I first found this statement odd, since neither 
the occupational choice of librarianship among men generally nor the factor of sexual 
orientation figured in Cravey's study. I then consulted the source for this statement, a 
footnote in a paper on the history of women in public librarianship. This footnote 
presents no concrete historical evidence for "an increase of male homosexuals into . 
librarianship" and offers only unsubstantiated and highly stereotyped speculation 
concerning the psychology and sociology of gay men, hardly a sound basis for any type 
of theory. Given that Cravey, earlier in her paper, discusses the profound negative 
effects that stereotypes have had on librarians and librarianship, one would think she 
would refrain from trafficking in stereotypes herself and from relying on sources that 
do so. One might also think that editorial sensitivity would have prevented such 
aspersions from being cast in a respected professional journal on the professional and 
personal motivations of any group, particularly a minority, within the profession. 
To the Editor: 
BRIAN MCCAFFERTY 
Lilly Library 
Wabash College 
''The Library as a Marketplace of Ideas," by Ronald Heckart (52:491-505, Nov. 1991) 
is an excellent article, but I would have to take exception to Heckart's problem with 
"carrying the 'marketplace of ideas' so far as to have it become merely a process 'with 
no ethical or moral content."' I have no problem with that at all. In fact, in his allusion 
to the ACLU and the Skokie incident (ACLU defending the right of neo-Nazis to march 
through a Jewish neighborhood) becoming just such a process "devoid of ethical or 
moral content," I was, and still am, fully on the side of the ACLU. 
To me, this "mere process" of the marketplace of ideas has far more substance and 
grit to defeat censorship than this attempt to lay the marketplace on an ethical founda-
tion of "self actualization" or "empowerment." I do not need such an additional 
foundation (nor do I think "intellectual freedom" does), and I am always suspicious of 
what such a foundation is, and who chooses it or has the right to choose it. 
A "process" devoid of "ethical/moral content"? Whose morals, whose ethics? Librar-
ian "interventionists" in collection development, I applaud; librarian "moralists," I 
abhor. 
But again, thanks for the stimulating article, Mr. Heckart. 
RALPH KRANZ . 
Associate Librarian, Marriott Library 
University of Utah 
Book Reviews 
Patterson, L. Ray, and Stanley W. Lind-
berg. The Nature of Copyright: A Law of 
Users' Rights. Athens, Ga.: University of 
Georgia Pr., 1991. 27 4p. acid free, $30 
(ISBN 0-8203-1347-5). LC 90-28430. 
It has long been clear to publishers 
that copyright is the foundation of their 
industry. Although publishing is a disor-
ganized, diverse, and competitive com-
munity, publishers of all types-for-profit 
and not-for-profit, trade and scholarly, 
print and electronic, indeed, almost every 
purveyor of any protected work-tend 
to hold basically similar views of copy-
right, at least vis-a-vis users' rights. This 
consistency derives from what is essen-
tially economic self-interest, even for 
nonprofit publishers, and it has ener-
gized a sustained and effective lobbying 
effort to influence statutory law, the 
guidelines for its application, and its in-
terpretation in the courts. The publish-
ers' view of copyright as a private 
property right has also been imprinted 
on the public consciousness through 
highly assertive labeling and well-publi-
cized litigation. As a result, copyright as 
a law of users' rights, along with the 
deeper implications of copyright for the 
control of information and knowledge, 
receive little attention and are generally 
unfamiliar concepts. 
The mission of libraries is to provide 
access to information for the public, in 
large part through the use of copy-
righted works. For that reason copyright 
must be considered as fundamental to 
the function of libraries as it is to that of 
publishers. Librarians have, quite natu-
rally, resisted overzealous restrictions on 
use. This resistance has been disorgan-
ized, inconsistent, and sometimes timid, 
but its most glaring weakness is the 
failure to develop a fully coherent and 
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systematic interpretation of copyright as 
a law of users' rights. If producers' inter-
ests are to be prevented from controlling 
access to information even more tightly 
in the future, librarians and others con-
cerned for the promotion of learning and 
the public right to information must work 
to promote a more balanced view of copy-
right, one that recognizes the legitimate 
interests and legal rights of users. 
Patterson and Lindberg's The Nature of 
Copyright: A Law of Users' Rights is a most 
timely and useful work that provides a 
legal and historical interpretation sup-
porting many of the views of copyright 
held by librarians. Patterson is Pope Brock 
Professor of Law at the University of Geor-
gia, where Lindberg is Professor of English 
and editor of the Georgia Review. An earlier 
work by Patterson, Copyright in Historical 
Perspective, was cited six times in a recent 
opinion by Justice Sandra Day O'Connor. 
Although Patterson and Lindberg's opin-
ions are certain to be controversial, they 
unquestionably present an informed chal-
lenge to prevailing perceptions of copy-
right that merits attention from legislators, 
judges, and copyright lawyers. 
Although The Nature of Copyright is a 
work of legal scholarship, it is fully ac-
cessible to the layperson. It is not an 
in-depth treatment of case precedent nor 
a manual of copyright law, but an explana-
tion of the underlying constitutional 
premises of copyright. It presents with 
sound scholarship and argument a per-
suasive case that copyright exists princi-
pally for the benefit of the public. 
Patterson and Lindberg's provocative 
perspective simultaneously preserves 
the integrity of copyright law and inter-
prets it in a way that insures the free flow 
of information. It provides, according to 
Robert W. Kastenmeir in his foreword, a 
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necessary "framework of fundamentals 
to serve as a basis both for drafting and 
for interpreting copyright legislation." 
Patterson and Lindberg's concern is 
for the "correct premises" or underlying 
principles of copyright, not with copy-
right rules emanating from litigation. 
Central to their case is the assertion that 
copyright is not a "natural property right" 
of the author by reason of creation but a 
"statutory grant of a limited monopoly'' by 
reason of legislation. They feel that the 
1976 Copyright Act clearly expresses the 
intent of Congress to establish copyright 
on the statutory-grant theory, but that 
copyright owners and the courts have 
continued to view copyright as a prop-
erty right rather than a limited monopoly. 
A second principle of Patterson and Lind-
berg's position is that the copyright of a 
work is distinct and separate from the 
work itself, a principle underlying the 
critical distinction between competitors 
and consumers. Much of The Nature of 
Copyright explores the implications of 
these two basic principles for practical 
copyright problems, including the scope 
of the right to copy under fair use. It is 
through this analysis that a law of users' 
rights emerges, an idea that is highly un-
usual if not unique among legal scholars. 
In general, Patterson and Lindberg ad-
vocate the interpretation of copyright in 
light of the Copyright Clause of the Con-
stitution and existing copyright statutes, 
including the legislative intent of the 
1976 Act. They contend that excessive 
reliance on case precedent often substi-
tutes for analysis and reason, and that 
narrow rulings resulting from the adju-
dication of fact-bound controversies 
constitute a poor basis for applying the 
law in a changing social and technologi-
cal context. Perhaps the most critical 
point made in this work for librarians is 
that copyright law deals, in essence, with 
the control of information and knowl-
edge. In facing future challenges result-
ing from the development of technology, 
copyright law must be continually inter-
preted in the light of basic principles as 
embodied in the Copyright Clause. 
The Nature of Copyright is highly recom-
mended to librarians. Along with another 
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excellent recent work, Kenneth Crews' 
1990 UCLA dissertation Copyright Polides 
at American Universities: Balancing Informa-
tion Needs and Legal Limits, it should be 
brought to the attention of legal counsel 
and academic administrators in our insti-
tutions.-Joe A. Hewitt, University of North 
Carolina, Chapel Hill. 
Bolter, Jay David. Writing Space: The Com-
puter, Hypertext, and the History of Writ-
ing. Hillsdale, N.J.: Lawrence Erlbaum 
Associates, 1991. 258p. $45 (ISBN 0-8058-
0427 -7); paper, $22.50 (0-8058-028-5); 
supplementary 3.5" Macintosh diskette, 
$8.95 (ISBN 1-56321-067 -3). LC 90-46380. 
Jay David Bolter is a classicist who has 
written extensively on the cultural im-
plications of technology, notably in his 
1984 work, Turing's Man. His new work 
pulls together research on the history of 
writing and printing, on contemporary lit-
erary theory, and on information theory to 
examine "the late age of print'' and make 
some guesses about what will follow it. 
As his title suggests, Bolter is pri-
marily interested in the technology of 
writing, the way in which the tools, par-
ticularly the writing surface, influence 
the author and the reader. The papyrus 
roll forced the author and the reader to 
move in a linear fashion through the text 
as the scroll was unrolled. The paged 
book, or codex, allowed browsing and 
introduced the page as an aesthetic unit 
and as a unit of information. The printed 
book further refined the concept of the 
page as a unit and added such devices as 
tables of contents and indexes to enable 
nonlinear access to the text. 
The marginal gloss in a codex or the 
note in a book interrupts the linear struc-
ture of the text, but remains subordinate 
to it. The reader turns to it briefly and 
then returns to following the plot or ar-
gument. Bolter contends that hypertext 
frees the text from this hierarchy and can 
blur the distinctions between author, 
text, and reader. A gloss may be subordi-
nate to the main argument, or it may lead 
to other arguments that the reader fol-
lows in preference to the main argument. 
Since the electronic text is not confined 
to a specific printed format, the reader 
may even choose to alter the argument 
or to pursue a whole new course that the 
author had not foreseen. Each sub-
sequent reader may choose to follow the 
paths suggested by the original author, 
those added by other reader-authors, or 
may introduce new glosses or argu-
ments arising from his or her unique 
reading of the text. Recent literary theory 
has emphasized the interactive nature of 
reading; the computer allows reading to 
become a truly collaborative act, to 
which the original author, the text itself, 
and the readers all contribute. 
Bolter compares this new text to a net-
work. As a text is read, the reader brings 
to it his or her own associations. With 
hypertext, these associations can become 
explicit, producing not a linear, hierar-
chical text but a network of associations. 
Throughout his book, Bolter makes it 
clear that these new concepts are in-
fluenced by the computer but not neces-
sarily caused by it. He cites a number of 
literary antecedents, going back to Tris-
tram Shandy, for the nonlinear text, and 
in several passages relates the abandon-
ment of hierarchy to the debate about the 
cultural canon. When texts are infinitely 
mutable, it becomes meaningless to speak 
of a stable canon of standard texts. Bolter 
accepts that cultural unity is a thing of 
the past, but expects that computer texts 
and computer networks will allow like-
minded people to come together and find 
some sense of communal purpose. Any-
one who has looked at the incredible 
variety of Usenet groups knows this is 
already happening. 
In . his introduction, Bolter writes 
about his frustration with the straitjacket 
of linear argument. As I read Writing 
Space, I felt some frustration with his 
frustration. At times he seems to confuse 
linear argument with the single-minded 
hammering away of the debater. Evi-
dence to the contrary is suppressed and 
occasionally its existence is even denied. 
Then, in summaries at the end of each 
section, the other possibilities suddenly 
appear. In fact, the book progresses not 
as one linear argument, but as a series of 
roughly equal arguments, and topics are 
often examined from several different 
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perspectives. But since this is not a hy-
pertext but a printed book, its readers 
must have good memories and create 
their associations as they go. 
A diskette containing a hypertext ver-
sion of Writing Space is available as a 
supplement or alternative to the printed 
work. Words and topics that can lead to 
alternative pathways are marked, and it 
is certainly much easier for the reader to 
create associations. Indeed the copyright 
notice invites the reader to participate in 
the continuing creation of the electronic 
text. I got the diskette when I had already 
read about two thirds of the printed 
book, and I found the hypertext disap-
pointing. Most of the hypertext associa-
tions were those that an attentive reader 
of the printed text would already have 
made, and the much briefer hypertext 
lacks the richness of ideas found in the 
printed version. Bolter despises the "an-
tireader," the mindless consumer of text. 
The creative, interactive reader is his 
ideal. Such a reader should probably 
look first at the hypertext, using it as a 
guide to the complexities of the printed 
version, making choices about what to 
study, what to browse, and what to skip, 
and then going on to the fullness of the 
printed version. Finally, the creative 
reader may want to return to the hyper-
text and add new associations and paths. 
As Bolter himself admits, there is still 
much to be done on the history of writ-
ing technology. This book is a sketch 
with many details left to be filled in later. 
Nor is Bolter an infallible guide. He is 
writing too early in the age of hypertext 
to speak with authority, and his biases 
sometimes limit him. Both problems come 
out in his discussion of literary hyper-
texts, which concentrates almost exclu-
sively on one example and almost 
completely ignores the possibilities that 
hypertext offers for popular literature. The 
canon may be dead, but Bolter clearly 
still believes that literature meant to be 
read actively is "more equal" than litera-
ture meant to be consumed passively. 
Bolter discusses multimedia and vir-
tual reality briefly, but asserts that "the 
world of useful work is a world of read-
ing and writing." He firmly rejects the 
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notion that we may be not only in the late 
age of print, but also in the late age of 
text. Unfortunately, his arguments for 
the continuing importance of text sound 
a lot like those of the supporters of the 
textual canon and do not take into ac-
count important changes in our society. 
Thanks to television, there are already 
many people for whom text is not a part 
of daily life. Computer imaging, voice 
recognition, virtual reality, and ease of 
access to them through networks seem 
likely to accelerate that trend. If you read 
Writing Space (and you should), abandon 
linear argument and read it as a source 
of ideas, a book that will pull out your 
associations with text and give you asso-
ciations that you can use in your work 
and further reading. You'll get mad oc-
casionally, you may reject some of the 
ideas, but there are so many ideas in here 
that some of them are bound to change 
the way you see your Post-It Notes, a 
page of this journal, and those lines scrol-
ling past on your terminaL-James Camp-
bell, University of Virginia, Charlottesville. 
Scholarly Communication and Serial 
Prices: Proceedings of a Conference 
Sponsored by the Standing Conference 
of National and University Libraries 
and the British Library Research and 
Development Board, 11-13 June 1990. 
Ed. by Karen Brookfield. London: 
Bowker-Saur, 1991. 155p. acid-free, 
$45 (ISBN 0-86291-478-7). 
As the subtitle indicates, this book 
consists of thirteen papers and summa-
ries of subsequent discussions presented 
at a June 1990 conference in Great Britain. 
In the keynote address, Jack Meadows, 
chief librarian at Loughborough Univer-
sity, provides an overview of the groups 
involved in the production and use of 
serials as well as the factors to be con-
sidered in evaluating the current role of 
serials. His focus is entirely upon scien-
tific, technical, and medical (STM) seri-
als, and though some of the other 
authors do not mention this specifically, 
in fact the entire conference is concerned 
with the STM situation. Meadows does 
not point out all the motivations for 
scientists to publish papers, missing the 
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crucial one of creating a paper record of 
research for promotion and to support 
grant applications. Similarly, in the dis-
cussion of the STM community (labeled 
"authors and readers"), he does not 
address two important characteristics, the 
increasing size of the population of scien-
tists performing and reporting research, 
and the tendency for much research to be 
reported in small articles rather than in 
extended ones, the so-called "salami slic-
ing" of scientific reporting. 
Margaret Boden of the University of 
Sussex outlines in "Appraisal of Re-
search" the function of peer review and 
some related issues of current signifi-
cance to the research community as well 
as to librarians. Once again, however, 
some important points are not men-
tioned. She does not cite the work of 
Stephen Cole on the sociology of peer 
review in the sciences and social sciences 
or his key notions of "core knowledge" 
and "research frontier knowledge"; she 
refers only obliquely to impact measure-
ments based on citation studies and the 
import/ export of references as developed 
by Eugene Garfield. 
Duane Webster attended in his role as 
executive director of the Association of 
Research Libraries and presented two 
excellent papers. The first, ''The 
Economics of Journal Publishing: The 
Librarian's View," provides, uniquely in 
this conference, the conceptual frame-
work as well as the supporting statistics 
for the fiscal dilemma confronting librar-
ies as STM journal costs continue to 
exceed both the general inflation rates of 
the publishing industry and the ability 
of research library budgets to support 
subscriptions in the breadth and depth 
once thought desirable. This paper also 
describes one ARL initiative for coping 
with the crisis, the foundation of the ARL 
Office of Scientific and Academic Pub-
lishing. Webster's other paper, "A Per-
spective on the Politics of Change from 
the United States," argues for substantial 
alterations in the modes of distributing 
scientific and scholarly information 
through the electronic telecommunica-
tion networks already present and in 
development. In essence, he states the 
case for funding and development of the 
U.S. National Research and Education 
Network (NREN) as well as for more 
effective and extensive exploitation of 
coordinated collection development and 
services. The sole quibble this reviewer 
has with Webster's exposition is his in-
accurate depiction of the debate between 
the proponents of local ownership and 
those who predict a rosy future based on 
the so-called paradigm of access. There 
may be some political reasons for this 
construction. 
Gordon Graham's paper on the pub-
lisher's perspective on the economics of 
journal publishing is a gentlemanly re-
view of the recent history of the situation. 
Although he attends to the important re-
lationship between publishers and librari-
ans, he passes lightly over the possibility 
of altering the expectations of the scholarly 
community, which is ultimately the con-
sumer as well as the supplier of texts. 
Two papers on scholarly communica-
tion in the sciences, one by Anthony 
Pearce about physics and another by An-
thony J. Turner on biochemistry, present 
discipline-based views and describe the 
influence of the learned societies on the 
present crisis. 
In ''The Future of Scholarly Com-
munication" Colin Campbell, then vice-
chancellor of the University of Nottingham, 
suggests a plan for regional coordinated 
collection development and advocates 
more experimentation with information 
technology. 
Cliff McKnight and Lynne Brindley con-
sider the electronic journal and the elec-
tronic library respectively. McKnight 
presents some experiences in applying 
mainframe computer resources to a journal-
publishing venture, the BLEND project, and 
a hypertext electronic journal based on a 
CD-ROM workstation, the Project Quar-
tet. A useful feature of McKnight's paper 
is his presentation of some schematic 
models of information delivery systems. 
Brindley's paper rehearses the advances 
which suggest to her the possibilities for 
a true electronic library, and in the con-
clusion to her excellent brief she offers 
seven assertions which, taken together, de-
scribe the path to further developments. 
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Bernard Naylor's paper, ''The Politics 
of Change in the United Kingdom," ex-
amines the matter of "scholarly esteem" 
and presents several models for under-
standing the current situation, if not the 
future. 
The concluding panel discussion iden-
tifies three main themes arising in the 
conference (escalating serials prices, 
technological alternatives, pressures to 
publish), problems of traditional serials, 
alternatives to traditional serials, and 
presents observations on the possibili-
ties of reducing published output. 
A program for action is outlined fea-
turing four steps subsequently under-
taken by various groups concerned with 
the problem on both sides of the Atlantic. 
These steps are: creating an experimental 
electronic journal; lobbying for change in 
the appraisal of research; continuing the 
development of a technological infrastruc-
ture suitable for communicating scientific 
and scholarly reports; and studying how 
scholars find and use information, espe-
cially with regard to serials. 
Despite the minor shortcomings of 
many of the papers, this is a valuable re-
sume of the crisis in the system of scholarly 
communication via serials. Although there 
are a few obvious differences between the 
British and American environments, the 
relevance of these discussions is ap-
parent to the global research library 
community. Given that Bowker-Saur is 
merely reporting the results of a confer-
ence funded by others, the price of the 
volume is unwarranted. Perhaps in the 
future, alternate modes of distributing 
the proceedings of meetings as obviously 
fruitful and important as this one could be 
managed.-Michael A. Keller, Yale Univer-
sity, New Haven, Connecticut. 
Clotfelter, Charles T., Ronald G. Eh-
renberg, Malcolm Getz, and John J. 
Siegfried. Economic Challenges in Higher 
Education. Chicago: Univ. of Chicago Pr., 
1991. (A National Bureau of Economic 
Research Monograph.) 422 p. acid-free, 
$39.95 (ISBN 0-226-11050-8). LC 91-
23330. 
This book consists of three long 
economics essays on student demand for 
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higher education (Clotfelter), on the 
supply of college and university profes- · 
sors (Ehrenberg), and on costs and pro-
ductivity in higher education (Getz and 
Siegfried). The authors focus on Ameri-
can higher education; they draw exten-
sively on economic data and studies 
published over the last twenty years and 
offer original analysis of some of the 
data. All the authors are economists. One 
of them, Malcolm Getz, is associate pro-
vost for Information Science and Tech-
nology at Vanderbilt University. Each 
essay starts with a challenging set of policy 
questions that economic analysis might 
help answer. Disappointingly, only the 
essay on the supply of university profes-
sors engages fully with these policy 
questions. Elsewhere, the exposition of 
data overwhelms thoughtful analysis. 
Should academic librarians read this 
book? None of the essays makes any but 
passing reference to libraries, so the 
question is whether this book helps 
librarians understand the economics of 
higher education and therefore the bus-
iness they are in. 
There is a great deal of information in 
this book about the economics of higher 
education, and different readers will 
doubtless find different parts of it useful. 
I was struck, for instance, by the account 
of significant increases in spending on 
student services as a way to secure com-
petitive advantage, as well as by the im-
pressive economic manifestations of the 
tremendous institutional variety of higher 
education in the United States. That 
variety makes it difficult to draw broad 
conclusions about any number of basic 
questions. It is little wonder that librari-
ans have trouble describing the costs of 
library programs, given the complexity of 
larger institutional spending behaviors! 
But for all the information this book 
contains, little here will reshape the un-
derstanding of the business of higher 
education for anyone who has been 
reading the Chronicle of Higher Education 
for the last decade. This book fails such 
a reader for two reasons. The first is the 
narrowness of the economic analysis it 
offers. Ehrenberg, for instance, focuses 
almost exclusively on the economic 
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choices and behavior of those who de-
cide on teaching and research careers in 
higher education. Yet anyone who has 
taken that path knows the vital impor-
tance of noneconomic considerations 
and understands how little the academic 
labor supply can be predicted from the 
facts of the "dismal science" alone. Sim-
ilarly, while the authors recognize that 
highly selective institutions are quite 
different from less selective colleges and 
universities, there is little focused analy-
sis of the economic behaviors that result 
from these differences-differences that 
go to the heart of any economic argu-
ment based on the model of a competi-
tive marketplace. The book also gives 
little attention to the heavy dependence 
of some institutions on sponsored re-
search and the economic consequences 
of that dependency. 
The book does not take its own policy 
questions seriously enough and does not 
ask some of the most pertinent ques-
tions. The three-page summary at the 
end of the Getz and Siegfried essay, for 
instance, finds (accurately) that the 
marketplace for higher education is a 
competitive one. Unfortunately, that 
finding, while pertinent, does not take 
one far toward understanding the play 
of each of the six possible explanations 
for increasing costs posed for analysis at 
the beginning of the essay. (As possible 
explanations of higher costs, Getz and 
Siegfried identify product improvement, 
higher pass-through costs, few opportuni-
ties for productivity gains, poor manage-
ment, government regulation, and 
self-serving measures by which faculty and 
administrators insulate themselves from 
market pressures.) Librarians in particular 
are sensitive to the capital-intensive na-
ture of higher education, and to the prob-
lems of securing increased productivity 
in the service sector of the economy. This 
book offers little to readers concerned 
about such matters. 
Librarians wanting to understand 
more about the economics of higher ed-
ucation might prefer to start with a talk 
given by another economist, Harold 
Shapiro (president of Princeton Univer-
sity) at the October 1991 symposium at 
l 
the University of Chicago on "The Uni-
versity of the Twenty-First Century." (A 
shorter version of this paper will be pub-
lished in the summer 1992 issue of Min-
erva: A Review of Science, Policy, and 
Learning.) Shapiro's focus on increasing 
per capita student and faculty costs and on 
problems of productivity are particularly 
relevant to the situation of an academic 
librarian. That he invokes research librar-
ies as a model for industry-wide institu-
tional interdependence is both provocative 
and disturbing. Shapiro's comments un-
derscore not only how far academic librar-
ies still have to go, but also how little the 
institutions we serve understand the com-
plexity and economic uncertainty of the 
tasks before us all. At the most fun-
damental level, one might indeed 
wonder whether colleges and universi-
ties can carve out a cooperative, interde-
pendent niche for themselves, or for just 
some parts of their operations, in an 
otherwise competitive marketplace. The 
Anti-Trust Division of the Justice De-
partment has opposed such behavior in 
the administration of student aid, for in-
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stance. Are there in fact any models that 
indicate whether such exceptional 
economic behavior can succeed, and do 
we know what its public policy con-
sequences, both positive and negative, 
might be?-Scott Bennett, Johns Hopkins 
University, Baltimore, Maryland. 
Blum, Rudolf. Kallimachos: The Alex-
andrian Library and the Origins of Bibli-
ography. Trans. by Hans H. Wellisch. 
Madison, WIS.: Univ. of WlSCOnsin Pr., 
1991, 282p. $37.50 (ISBN 0-299-13170). 
LC 91-28997. 
Rudolf Blum's study was originally 
published in Germany in 1977 as a mon-
ograph and in an issue of Archiv fiir 
Geschichte des Buchwesenss. It presents 
the argument that Kallimachos (perhaps 
more familiar in the Latinized form Cal-
limachus) invented the library catalog 
and bibliography. Kallimachos may be 
best known as a learned court poet of the 
Hellenistic period, famous for his re-
mark that a "big book is a big evil," and 
especially influential with Roman poets 
like Catullus. Kallimachos was also a 
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scholar and librarian. Blum believes that 
he was the second to hold the position of 
chief librarian of the great library at 
Alexandria. His Pinakes (or Lists), in 
Blum's view the first bio-bibliography, 
was a massive work in 120 books, now 
known only through later references, and 
a major source for information about 
authors and their works in antiquity. 
Founded in the early third century 
B.C. by Ptolemy I, one of Alexander's 
successors, the Alexandrian library 
quickly grew in size so that by the time 
of Kallimachos it must have held a sig-
nificant portion of extant Greek literature. 
Blum concludes from the fragmentary and 
scattered evidence available that Kallima-
chos had inherited a collection that was 
organized and inventoried, but that he 
was the first to catalog its contents. Such 
an undertaking demanded a critical un-
derstanding of Greek language and lit-
erature, since many works were known 
under a variety of titles or were falsely 
ascribed or attributed to several authors. 
With a few exceptions, such as a now-
lost work of Aristotle on Athenian play-
wrights, no reference tools existed to 
help determine authenticity. Kallima-
chos was forced to rely to a great degree 
on internal evidence in the works them-
selves and on his knowledge of linguistic 
and historical context. Thus, the task of 
cataloging went far beyond biblio-
graphic description and became a com-
bination of literary history and textual 
criticism. Blum believes that Kallima-
chos included in this catalog not only 
bibliographic information about the 
works but also biographical information 
about authors accumulated in the course 
of his research. 
This unpublished catalog served 
chiefly as an internal document describ-
ing all copies of the works then held in 
the library. The Pinakes formed a natural 
adaptation of this catalog and described 
not copies, but works. Because it in-
cluded most extant Greek literature, the 
library at Alexandria served as a de facto 
national library and the Pinakes became 
a kind of national bio-bibliography for 
its day. Published by Kallimachos or his 
literary heirs, the Pinakes came to be a 
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standard reference work and for many 
years was used and cited as an authori-
tative source for Greek literary history. 
The format adopted by Kallimachos pre-
sented the name of the author, some 
formulaic biographical data, the title, the 
size of the text and sometimes the first 
words (in medieval terms, the incipit). 
Although the Pinakes has not survived, 
and its accuracy and thoroughness must 
remain uncertain, it decisively in-
fluenced the format and content of biblio-
graphic work through antiquity and into 
Byzantine times. 
Because neither the Pinakes them-
selves, nor the works based on them 
have survived, Blum had to examine 
scraps of evidence from the fifth century 
B.C. to the Byzantine era. His reconstruc-
tions often depend on a series of infer-
ences from this evidence with varying 
degrees of certainty, and at times the 
foundation seems too flimsy to support 
the conclusions. Nevertheless, his analy-
sis and bibliography show familiarity 
with both the ancient evidence and pre-
vious scholarship on the subject. The En-
glish version follows the German in 
translating all the ancient source material 
so that the reader without Latin or Greek 
can readily follow the arguments. 
This work, first published in 1977, is 
undoubtedly useful for its close exami-
nation of the evidence and its articulation 
of Kallimachos' contribution to scholarship 
and bibliography. Its methodology-the un-
avoidable scrutiny of fragmentary and am-
biguous information; and the rehearsal of 
previous scholarly interpretation-makes 
it rather difficult to read, and the transla-
tion does not help. In general the transla-
tion seems to be accurate, though 
constrained by the content and structure of 
the original. But the style is often pedestrian 
and awkward, and occasionally nonidio-
matic, if not incorrect (e.g., "Certainly the 
Alexandrian grammarians found in these 
works many useful informations."). 
Although Blum's conclusions may de-
serve wider recognition in the English-
speaking world-it attracted little 
attention from reviewers in the English-
speaking world when it was originally 
published-it is not clear that a transla-
tion is really needed. To analyze Blum's 
arguments would require someone well-
grounded in classical studies, who 
would necessarily have to be able to read 
the original German. The general picture 
of the Alexandrian library, and the 
methods and achievements of Kallima-
chos-subjects which might have at-
tracted the interest of readers without 
backgrounds in classical studies and in-
nocent of German-remain entangled in 
the unfriendly prose and dense argu-
ments of the text.-Edward Shreeves, Uni-
versity of Iowa, Iowa City. 
Gelemter, David. Mirror Worlds: Or the 
Day Software Puts the Universe in a Shoe 
Box ... How It Will Happen and What It 
Will Mean. New York: Oxford Univ. 
Pr., 1991.237 p. acid-free, $24.95 (ISBN 
0-19-506812-2). LC 91-19178. 
In Mirror Worlds David Gelernter joins 
the ranks of computer scientists who 
have attempted to provide the nontech-
nical reader with a glimpse of the future 
of information technology. Gelernter 
teaches computer science at Yale and 
specializes in programming languages 
for what is known as massively paral-
lel computation. His book is both an 
explication of the software architecture 
for parallel programming and a vision 
of the potential applications of this 
technology. 
A mirror world is a software model of 
reality, fed and constantly updated by 
rivers of data pouring in from remote 
sensors and databases. For the user, the 
intricate complexity of a city, corpora-
tion, hospital, or any other institution is 
collapsed into a single, recognizable but 
constantly changing image on a com-
puter screen. The user can zoom in on 
the intimate details, or zoom out for a 
global picture, open up television pic-
tures of actual events taking place at that 
moment, or move back in time, delving 
into the historical record. 
To support these mirror worlds, vast 
computer power is needed, much more 
than can be reasonably expected from 
single programs on single machines. 
Gelernter proposes as an alternative 
"asynchronous software ensembles," 
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myriads of separate programs, running 
on separate machines but cooperating, 
communicating, and coordinating with 
each other over high-speed networks. 
Some of these ensembles take the form 
of personal "agents" that act as informa-
tion gatherers for the individual user; 
others are more like general-purpose 
utilities, floating in some computational 
hyperspace, available for anyone to use. 
Gelernter likens these to piranhas wait-
ing for a meal to present itself. As a task 
"floats by," the programs "attack" it and 
solve whatever parts they can. The re-
maining parts float on until the entire 
task is solved, and the results are gathered 
up by those agents "interested" in them. 
Supporting the mirror worlds is a vast 
''Tuplesphere" of information and pro-
grams distributed via a global network 
from countless machines and databases. 
''While we're at it," Gelernter writes, 
"we might as well take the world's li-
braries, digitize them and dump them 
into the Tuplesphere as well," with the 
all-too-common computer science in-
souciance for the time, cost, and legal 
issues involved in such an action. 
Gelemter describes at some length how 
programs work and how his "Linda" sys-
tem coordinates the actions of many 
simultaneous programs. He manages 
through analogy and metaphor to convey 
a sense of what is really going on in 
massively parallel computation (at least 
for the Linda model) in terms that 
should be understandable to the intel-
ligent layperson. For readers with a tech-
nical background, there are a few 
references to his textbook on parallel 
programming. 
Gelernter's writing style ranges from 
the folksy to occasional bursts of vision-
ary lyricism. One passage, describing a 
program he calls an "infomachine" is 
reminiscent of the science fiction writing 
of William Gibson: "An infomachine 
bursting forth into the emptiness of com-
puter-science is a fireworks chrysan-
themum-intricate tracery drawn carefully 
on nothing, hanging in a void, un-
graspable, unfolding automatically-but 
real, vivid and striking. It burns fast and 
bright, transforms galaxies of com-
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bustible data into information, then falls 
back into nothing and disappears. De-
signing this kind of-'whatever'-struc-
ture, 'event' -is one of the most inspiring 
challenges engineers and designers have 
ever faced; and one of the hardest." 
Gelernter is also concerned with the 
social and political implications of mir-
ror worlds and discusses who will use 
them and for what purposes. He is of 
two minds, personified as "John" and 
"Ed" in the curious epilogue to the book. 
Ed is worried that the technology will 
kill interest in the real world and leave 
people with the experience of "a perfectly 
clean, neat, analytical silence." John is en-
thusiastic about the possibilities of the vast 
and personalized vision offered by mirror 
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worlds. Ed fears a sort of "information 
serfdom" with total dependence on the 
programmers and information pro-
viders, while John sees an enhanced ability 
to comprehend and influence the commu-
nity and the world. Both are alteregos for 
Gelernter, expressing his hopes for and 
fears of the technology. 
Most of the pieces of technology that 
could make up a mirror world already 
exist on a much smaller scale in the 
laboratory. It remains to be seen if, and 
how, and when, these small "infostruc-
tures" might be assembled into the sort of 
software Gothic cathedrals envisioned by 
Gelemter, and, if they are, how we will 
use them.-Ray R. Larson, University of 
California, Berkeley. 
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Power 
''LTI consistently delivers first-rate database services. Many 
INNOPAC users have benefited from LTI's custom item field builds 
and impressive authority control processing. We have found 
that even the most complex jobs are completed on-time and in 
accord with library specifications. '' Michael up~old, M~ger, Implementation Servtces, 
Innovative Interfaces Inc. 
~ We can't promise 110, but we will promise 95. That's right. LTI 
guarantees that its affordable, machine-only Authority Control 
will link 95% or more of your library's controlled headings to an 
LC or LTI authority record. • No exceptions! No excuses! 
~ When manual review is requested, only professional librarians 
are used as editors and link rates approach 100%. 
~ LTI maintains the complete LC MARC authority flies (updated 
weekly), supplemented with over 400,000 LTI authority records 
and 250,000 proprietary "cross links." 
•contact LTI for more information on authority record link results. 
"A Commitment to Quality" 
• LIBRARY TECHNOLOGIES, INC. 1142E Bradfield Road Abington, PA 19001 
{215} 576-6983 Fax: {215} 576-0137 
From .famzland to la.ndfllls, no one looks at the world like PAIS 
From U.S. farm subsidies to waste 
disposal regulations within the European 
Community, PAIS makes all of your public/ 
social policy searches fast and fruitful. 
PAIS provides the most comprehensive 
index to literature on national and interna-
tional economic, political, and social issues 
available. Within seconds, you can locate 
periodicals, books specialized journals, 
government documents, legislative hand-
books, and more from all over the world. 
And PAIS covers a vast range of 
subjects: international relations, education, 
environmental issues, social --~~ 
problems, business, and finance, 
just to name a few. What's more, 
PAIS gives you fresh perspectives 
and a deeper understanding of 
global concerns via references to literature 
published in French, German, Italian, 
Portuguese and Spanish, as well as English. 
Best of all, PAIS lets you select the 
format you're most comfortable with: CD-
ROM, online, or in print with PAIS 
International In Print, a continuation and 
enhancement of the PAIS Bulletin. 
So the next time you're faced with a 
tough public/social policy question, go 
with the research tool that lets you dig in 
deep. PAIS. 
Public Affairs Infonnation Service, Inc. 
521 West 43rd Steet 
New York, NY 10036-4396 
800-288-PAIS, 212-736-6629 (In NYC) 
Fax: 212-643-2848 
PAIS 
No one looks at the world like PAIS 
In Print: PAIS INTERNATIONAL IN PRINT • PAIS SUBJECT HEADINGS Online: PAIS INTERNATIONAL ONLINE On Compact Disc: PAIS ON CD·ROM 
More Features, 
More Benefits ... 
.. ,-! Monthry Disc 
P Updates with 
No Price Increase 
The nine most popular 
WILSONDISC databases are 
. now updated and cumulated 
on a monthly basis. Sub-
scribers to these databases 
receive new discs each month 
with no increase in the 
current subscription rate. 
f4,_! unique 
No-charge Policy 
for Networking and 
Remote Access-
All WILSONDISC 
Databases! 
No network or remote access 
fees are charged to: 
+ Public libraries-main and 
branches 
+ Academic libraries (single 
campus) 
+ School libraries (single 
school). 
H . W . W I L S 0 N 
..,-! Softwanr-
.. with 
Journal Tagging 
The new WILSONDISC soft-
ware-Version 2.4-contains 
exciting enhancements, including 
an improved journal tagging fea-
ture which enables an unlimited 
number of custom messages, an 
enhanced WILSEARCH mode 
searching feature, an expanded 
BROWSE mode search capability 
(available on selected data-
bases), and much more! 
To Order Call Toll-Free 
1-800-367-sno 
Outside of the U.S. and Canada, 
call 1-21 2-588-8400. 
Telefax 1-212-590-1617. 
